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PREFACE. 



This district was first examined by Mr. L. Leigh Smith during the 
winter season of 1896-97, Mr. F. W. Green acting as topographer. At 
the end of that season, Mr. Smith resigned his postas geologist and went 
back to England. When the map of the district came to be compiled, it 
was found that there were several places where re-examination was 
necessiU'y and in other parts revision was required. Accordingly, this 
was undertiiken in the winter season of 1901-02, and was completed 
during the months from December to the end of March. 

The original map sheets prepared by Mr. Green were used as the 
basis for the revision, a plane-table being taken for the purpose of fixing 
the geological boundaries and filling in any part of the topography 
which was incomplete. In putting in small pieces of topography or 
geology a 20-metre chain was used, while the relative heights above 
sea-level w^ere determined by an aneroid previously adjusted at the 
Government Observatory at Abbassia. No meteorological observations 
were made as no instruments were taken on the expedition. 

Specimens of the different plants were not collected because the 
majority of them belonged to woody varieties and consequently did 
not press well. The local names by which they were known to the 
Bedawin were taken in all cases. At the time the work was done only 
a few plants were in blossom, while the majority, owhig to a lack of 
moisture, was in a dried up condition. 

The namin»2f of the fossils collected was undertaken bv Dr. Blancken- 
horn and Dr. Jannensch. 

The memoir is mainly geological ; a chapter on the topography and 
natural history of the district is placed at the beginning, followed by a 
detiiiled account of the geology and tectonics, the vulcanicity and ther- 
mal action which have in different ways influenced the general relief 
of the country. 

A chapter on the abradhig power of the wind and sand in this 
district is also given. 

T. B. 

Cairo, 1904. 

Note. Owing to the Inmoiited (k*ath of the author of this memoir, it i» printed direct from 
the manuscript as left by him. 



THE TOPOGIUPHY AND rxKOLOCrY 



OF THE 



DISTRICT BETWEEN CAIRO AND SUEZ. 



CHAPTER I. 



TOPOGRAPHY. 

TriK district doscribecl in this memoir is that bounded on the north by 
the wide plnin which commences a little to the north of Abbnssia and 
extends towards Ismailia where it joins that of the Isthmus of Suez 
whicli is continuous to the town of Suez, and on the south by that line 
of escarpment wdiich begins at Gebel Tura and ends on the Gulf of Suez 
in Gebel Ataqa. The western boundary is the Nile Valley. 

Starting at Abbassia from the cantonments of the Egyptian troops, 
the traveller sees the old disused Post-Road to Suez running away 
in a north-easterly direction. Following this, on the right is seen 
the ])rominent red hill of Gebel Ahmar, behind which is the small, 
triangular j)lateau of Gebel Moqattiun, bounded on three sides by cliffs, 
l)ut on the fourth becoming gradually merged into the rising ground 
to the east. To the north of the Mocpittam the country is covered 
l)y a confused mass of sand, gravel, and limestone ridges separated 
from each other by narrow steep-sided drainages which make movement 
from place to jJace a matter of great difficulty. This type of country 
extends bevond the Post Road to the north, and eastward as far as 
station Xo. o on this road, Ablussia being reckoned as No. 1. 

The jdrainage of this are^i goes out in a north-westerly direction, 
but the wad is are so short and insignificant that the Bedawin have not 
given any distinctive names to them. The watershed lies roughly on a 
line joining the north side of Gebel Mo([attam and Gebel Amuna, and then 
extends to a point about 5 kilometres east of Gebel Um (^amr. Except 
one.' drainage subse([uently to l)e mentioned, all the w-ater from this areii 
j)asses out into the Birket el Hag, near Abbassia. Tiie only drainage 
which passes out in another direction takes its origin on the northern 
limits of the little Petrified Forest, and falling in a north-westerly 
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direction rccc»ives the di-ainnge from the small wadi in which En Miisa 
is situated, as well as other smaller wadis draining the north side of the 
Moqattam along the foot of which it flows, finally passing out at Gebel 
Ahmar. On its north, it receives scarcely any affluents, except opposite 
the wadi in which En Musa is situated. In the early part of its course 
the fall is rapid, but further down the slope is more gentle, and is 
marked by numerous bushes of "bawal," Zyijophf/lltim album. 

Of the drainages which pass out towards the Birket el Hag, the 
most westerly takes its origin amongst the low gravel hills near the 
head of the previously mentioned water-course, in a number of small 
drainages which gradually become fused into one, and })asses out in a 
shallow-sided wadi a little to the west of Station No. 2, Old Post Road 
to Suez, running in a north-westerly direction towards the Nile Valley. 

The next drainage line heads in the gravel hills to the west of 
Gebel el Angobia, and trendhig in a northwesterly direction strikes the 
Old Post Road to Suez a little to the west of House No. 3 ; running 
parallel to it for some time, it crosses it at the foot of the ridge on which 
House No. 2 stands, and flows in the direction of the Nile Valley. 
Further east, another water-course also tiikes its origin amongst the 
gravel hills near Gebel el Angobia, and running in a northerly direction 
round the east foot of Gebel Ansuri passes out east of House No. 4, 
Old Post Road to Suez, towards the valley which leads down to the 
Birket el Hag. 

The main drainage line of this basin is the valley above mentioned. 
From the line joining Gebel Amuna and a point about 5 kilometres 
east of Gebel Um Qann* which is the watiM'- parting between this basin 
and that of Wadi Gafra, this wadi collects the water from lx)th sides, 
and flowing west discharges into the Hirket el Hag. In this valley 
are several large sjuid-dunes the long axes of which lie in a N.W.- 
S.E. line, thus showing that the sand-drift is from the south-west, as 
the long slope of the dune was in this direction. These dunes are 
called "Kataban" bv the Bedawin. It is ui) this vallev that the dis- 
used railway to Suez runs. 

In this basin there are only three hills whicli have received dis- 
tinctive names. These are Gebel Dhaher, Ansuri, and el Angobia. The 
first is a black ridge on whicli House No. 8, Old Post-Road to Suez, 
stands; the other two are i)arts of a breached dome of Eocene rocks, 
Gebel el Angobia forming a steep scarj) facing north-west, and falling 
away at a gentle angle in the opposite direction, while (Jelu'l Ansuri 
presents an abrupt face to the south-cast with a gentler slope to the 
north-west. 
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Gebel cl Angobia is prolonged in a long narrow ridge which grad- 
ually loses itself in the gravel-topped hills of the Miocene area. It is 
really an inlier produced by two lines of fault. In the small wadis 
which drain it water occurs in "])ot-holes" at certain times of the year. 

To the south of the line joining Gebels Moqattam and Amuna the 
country falls to the south, the drainage passing out in the valley be- 
tween the Moqattam and Gebel Tura, which is known as the Bahr Bela 
Ma, and discharges its water into the Nile Valley a little to the north 
of Tura. This district offers many difficulties to a traveller crossing it 
from east to west, in the numerous valleys and ridges of gravel and 
sand which are often thickly covered by silicified trunks of trees, some- 
times of great length. This is the Petrified Forest, and is known as 
Gebel Khashab by the Bedawin. 

By the side of one of the drainage lines where it enters the Bahr 
Bela Ma, is a shaft sunk in the limestone and known to the Bedawin as 
Bir el Fahm. This is said to be a shaft sunk durhig the time of Ismail 
Pasha in a search for coal. 

Gebel Khashab may be said to extend practically to the foot of 
Gebel Anmna or Gebel AH Hamum el Azraq. In all the small valleys 
in this area numerous small bushes of various kinds are found which 
will be noticed in a note on the plant life. Among the more common 
plants are "Shia'' (Artemisia Jwlaica) "Bsilla" (Zilla myatiroides) and 
''Artii" (Callifjonnm comosum). 

A few bushes of "Markh" (Leptadenia pyrotechnica) and one or 
two stunted "Seyal" trees (Acacia tortilis) are also found. Much 
spear-grass, known to the Bedawin as "Ithmum'* and "Dahram" 
occurs in the wadis and is eaten by the numerous herds of camels 
w-hich are met with in this district. "Retem" (Retem roetama) also 
occurs in the dry water-courses. 

As the eastern watershed is approached the country becomes a 
maze of gravel ridges and hills in which it is extremely difficult to 
move about, there being no main drainage line in which an easy path 
is found. It is an alternation of ridge and gully extending for kilo- 
metres, and the pebble-covered surface is extremely trying to walk over. 
Dominatiu'j: this area are two hi^i^her hills which stand out from the 
surrounding ridges, viz., Gebel Ali Hamum el Aberaq and Ah Hamum 
el Azraq or Amuna. The latter is a well-marked round hill of a 
peculiar purj)lish colour in certain lights, hence its name ; the former 
is a brownish rounded hill somewhat flatter topped than Amuna and 
the two make well-defined landmarks. 

After crossing the ridge of which these hills form the main sum- 
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mitf^, a different type of country is entered. This is the basin of Wadi 
Gendali. It is bounded on the south by the limestone wall of Gebel 
Qatamia and Vm Thibua, on the east by Gebel Awebed and the low 
ridges on either side of that range, on the north by the gravel and 
limestone ridges which lie east and west of the ruined palace of Der 
el IJeda and on the west by the gravel ridge of Gebel Amuna and Ali 
Ham urn el Abera<[. It may be described as a plain in which isolated 
hills occupy the western half, this part being cutoff from the more 
oj)en eastern half by a ridge of limestone having its scarp facing the 
north-west, and its dip-slope falling gradually to ])lain-level in the 
opposite direction. This ridge is known as Gebel Kieshi. The 
south-western part of this basin consists (;f terraced hills and ridges 
of Eocene rocks amongst which the Wadi Gendali takes its origin. 

Although this has been described as the basin of Wadi Gendali, 
strictly speaking it is not entirely so, as the drainage from the ground 
between Gebel Rieshi and the gravel ridge of Ali Hamum el Aberaq 
passes out northwards in two or three shallow, more or less parallel, 
water-courses into the wide vallev which drains westwards into the 
Birket el Hag. The hills from Gebel Amuna south and west send all 
their water into the Wadi Gendali. 
Wadi Gendali. Tliis wadi takcs its ori^i^in amonwt the low terraced hills which 

extend to the foot of the plateau of wdiich Geljel Tura and Gebel Hof 
. form a part. Down to the point where Bir Gendali occurs, it is 
. a collection of smaller feeders converging into one, and it is only 
about a kilometre above the w-ell that it ])ecomes a well-defined wadi. 
Here it receives feeders from Geb(»l Amuna and its foot-hills, as well 
as from the low limestone hills which lie to the north-w-est and north 
of the wells. From the w-ells, after falling over a low precipice of 
limestone, it Hows in a north-westerly direction in abroad shallow valley 
from TOO to loO metres wide, full of bushes of "Shi<a," "Ketem," 
" Tarfa," " Arta,'' "Gharqad," " Qataf," and " Ushad.'' After running 
between low hills for 8 or 1) kilometres, the ground to the north 
opens out leaving a sort of enclosed space called Akheshan by the 
Bedawin ; the eastern limit of this place is a prominent red hill, the 
neck of an ancient geyser, and after passing it the wadi opens out into 
the plain, runs along the foot of Gebel Rieshi and enters Wadi Gufni 
a short distance to the east of Der el Beda. As far as can be seen 
this is a case of the same wadi having different names in different 
parts of its course. It may be, however, that the Wadi Gendali is 
regarded as ending at the gorge known as Atheiga el (iafra, where the 
whole of the drainage of this plain passes through the limestone I'idge, 
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because at this point the water-courses from all sides meet, and they 
may be thus looked upon as tributaries converging together to form 
the Wadi Gafra. This wadi is by far the largest drainage in the 
district. 

When visited this wadi was the centre of one of those severe 
thunderstorms which occasionally break over the desert in this region. 
During the march to it, the day was very oppressive, and large 
thunderous- looking clouds hung all round. In the evenmg the appear- 
ance of the sky was so threatening that it was decided not to camp in 
the main wadi but in a side valley where there was a piece of ground 
above the oreneral level of the water-course. Shortlv after the tents had 
been pitched the storm broke overhead, rain falling in torrents. In 
lessthananhour, the valley was a wild muddy torrent, while the higher 
ground was so full of water that it was practically a quagmire. The 
rain fell steadily for about four hours ; every little gully was running 
full ; and after darkness fell, the air was full of the sound of the numer- 
ous waterfalls with which this district abounds. It was two days 
before the ground had dried sufficiently to allow of the camels carrying 
loads over it, and even then they sank a good deal in certain places. 

After the wadi was sufficiently dried to allow of camels walking 
along, an excursion was made to the point where it opens out into 
the plain. It was then seen what havoc had been done by the storm ; 
the floor of the valley was crossed in all directions by deep furrows 
hollowed out by the water ; numerous bushes were uprooted and 
lying in these furrows ; while many others were seen hanging by 
only a few roots, and what was before the storm a fairly fertile wadi 
yielding food for numerous sheep, goats and camels, now presented a 
dreary picture of desolation, the vegetation which had not been swept 
away being buried in mud and sand. 

There are in reality three wells, but one is so much more import- Bir Gendaii 
ant that the others are generally not counted. The other two occur 
further to the south and do not contain so much water as the more 
northerly one. They are dug in a marly clay which forms the bed of 
the wadi at this particular point. The most important well was, 
according to tlie Bedawin, sunk by Ismail Pasha for the good of the 
people. Near it are the remains of a galvanised iron hut which was 
erected bv the men in char<]ce of the work. A ruined windlass for 
raising and lowering a bucket for lifting the water is still seen at the 
well. According to the Bedawin, the quality of the water varies 
considerably according to the season of the year. In the winter 
when there is some rainfall, it is very fairly potable, but during the 
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summer and autumn it is very salt and bitter. When visited by the 
writer it had a irroen stagnant a])pearance and was not at all pleasant 
to the taste, and the Bedawin stated that it was onlv after the other 
water-su])plies failed that they came to liir Gendali. 

The plain to the east of AVadi Gendali is drained by several water- 
courses which flow in a north or north-westerly direction until they 
are deflected by the ridge which extends in an easterly direction from 
Der el Beda. The most easterlv of these receives the water from the 
west end of Gebel Ataija, from Uni Thibua, and the south side of 
Gebel Awebed. They then run parallel to it until they meet Wadi 
Gendali with which thev fuse and form Wadi Gafra. 

From the point where Wadi Gendali and the other drainages unite 
the wadi takes the name of Gafra. It then passes the limestone ridgfe by 
the narrow gorge known as Atheiga el Gafra, and after passinj^ the 
old railwav embankment, bends round and wends its wav in a north- 
westerlv direction throuii^h a maze of low f^ci'avel hills and alon^: the 
foot of Gebel Gafra towards the wide plain or "Hanmiad" which it 
enters by a well-defined valley through the limestone ridge forming 
its southern boundary about 1 1 kilometres east of Gebel Um Qaiur, 
thence making its way to the cultivation at liilbeis. This is perhaps 
the most imporbmt drainage in all the district. 

To the south of Atheiga el Gafra is a small bend in the side of 
the wadi which acts as a natund reservoir for water in time of rain. 
It is filled by sand, and the water filters slowly through into the holes 
scoo|:ed out by the Bedawin who come from far and near with their 
''(jirab" or waterskins to have them filled. This takes practically a 
whole day, and while the pools are slowly filling the people exchange 
news and discuss the current topics of the day. 

On the north side of the pass between the old railway embank- 
ment and the limestone ridge there are one or two trees, and the 
groimd is very fertile judging by the well-grown plants. The water 
passing down Wadi Gafra must ha\e been dammed up by the railway 
embankment and formed a ])ool, but since the railway was abandoned, 
it has breached it and has now a clear wa\'. Xear here are the remains 
of some old huts which were probably occni)ied by the railway em- 
ployes. From this point down to the passage out into the plain, the 
Wadi Gafra is filled with plants of ''retem," ''ithmum" and ''bsilla" 
which afford food to numerous camels, as well as gazelle. While in 
this wadi, the writer saw a herd of eleven gazelle. 

Near the head of Wadi Gendali and round Bir Gendali the country- 
is a low plateau sloping south-west towards the higher limestone pla- 
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tc'4iu wliicli lies to the east of Tuni and Helwan. It is formed of yellow 
marly limestones and clays which on account of their unetiual hardness 
give rise to a terraced appearance. On the north this is bounded by 
low rounded gravel hills, while to the east the ground gradually rises 
to the foot of the plateau of Gebel el (^atamia and El Thele. The ridge 
in which Atheiga el Gafra is cut is made of limestone backed by a mass 
of orravel mounds. The limestone rid<i:e extends from near Der el Bcda 
to the foot of Gebel Awebed, but the gravel ridges and mounds extend 
from near SUition No. G, Old Post Road to Suez, up to the foot of the 
same hill. The limestone ridge slopes to the north and soon loses itself 
in the plain. 

On the top of the gravel ridge a little to the south of Atheiga el Der el Bt-da. 
Gafra, and quite close to the Old Post Road to Suez, stands the ruined 
palace of Der el Beda. This was built by Ismail Pasha as a summer 
resort, and forms a landmark in the surrounding district. A road from 
the Old Post Road to Suez goes up to Der el Beda, while a station 
on the Old Railway to Suez was not very far from it. According 
to the Jiedawin, the palace drew all its water supply from the reservoir 
at this station, aunels being employed as the means of transport. All 
the floors in the building have been thoroughly dug nj) by the Redawin 
in search for hidden treasure which they firmly believe is buried there. 

Following Wadi Gafra across the plain or wide valley, the water- (ieJ»d oafm. 
course runs along the foot of a hog-backed ridge known as Gebel 
Gafra. It slopes at a fair angle to north and south, its highest |)oints 
beinor frravel and sand hills which are seen for a ffood distance, while 
at its western end is a dark, conical peak of limestone which is also 
recognisable at some distance. To the north-east it slopes down to the 
foot of the limestone cliff of Miocene age, which in its turn slopes 
towards the foot of Gebel Gafeisiid or Agleiat (^anu*. To the east 
Gebel (lafra slopes gi^adually until it becomes merged into a confused 
mass of gravel hills which dis{ip|iears in the plain. 

On the west side of Wadi Gafm, opposite Gebel Gafni where the 
wadi passes out into the plain, is a mass of rounded gravel hills, w^hich 
when followed westward gradually becouje replaced by limestone. At 
the point where the gravel ceases there is a prominent limestone peak 
named Um (^amr which, stiuiding on the skyline in this region, is a 
useful point for checking the position while traversing round it. The 
ridge on which Um Qamr occurs forms the northern side of the valley 
previously mentioned which carries the drainage down to the Jiirket 
cl Hag. It slopes gently down to plain -level on the north (this being 
due to the eroding action of the wind and siind) and ends in a low 
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terrace on the south from wliich the groin ul gradually slopes into the 
valley. Separated from this by a (hvainage line is a small roughly- 
triangular mass of limestone having an escarpment facing the north 
and north-west, and gradually sloping southward toward the valley. 
On the east side it gradually becomes merged into the higher ground, 
a fault having let it down at this point. 
Gebei Oafeisad Leaving Wadi (lafra, and ])assing along the plain to the north of 

Gebel (lafra a low black hill is reached which is known by the dual 
name of (Jebel (lafeisad or Agleiat (^amr. The latter name seemed so 
peculiar that the writer enquired of the Bedawin how the name was 
given. In reply he was told a story the details of which would not 
bear printing but is almost an exact rc|)lica of that of Samson and 
Delilah with a different emliu"'. Gel)L4 (ial'eisad is a volcanic neck in 
which a geyser had subsequently formed, the hard silicilied plug now 
stfvnding out in relief from the top of the hill On the north side the 
hill falls abruptly to the plain, but on all the other sides it slopes 
gently into the surrounding country. On account of its low altitu<le 
this hill is not a prominent object in the landscape. 

Passing eastward from Gcbcl Gafcisad, a low mass of gravel and 
sandy hills is traversed in which nunuu^ous stumps of small geysers 
occur. This area o£ gravel and sjukI disappears under a limestone 
ridge which gradually rises eastwards, and ends in a well-marked 
dark peak named Gebel id Gherbi\ * This ridgi^ i)resents the more 
abrupt face to the south, and slopes gradually until it is merged 
into the plain. On the south side the drainage of the ridge and the 
low-lying ground to the south, as well as the limestone area on the 
south side of this low^ ground, is collected into one single water-course 
which likewise drains the gravel hills to the (\ast of Gebel Gafra, and 
afterwards passes through the ridge on the north by a "Moqta" (^) a 
little to the east of Gebel Gafeisad. It afterwards makes its way 
across the plain towards the cultivation. 

This drainage is known as Wadi Abu Awasih bv the Bedawin. In 
it at certain periods of the year there is a \vcll at tlu^ " Moqta " where 
it passes out into the plain. 

To the east of the watershed of Wadi Gafra the low ground ceases 
to 1x5 a valley such as it is to the west, and is now mon*. or less a plain 
studded with isolated knolls of limeston(». From that point also the 
drainage passes out in a north-westerly din^ction. 



Gebel el 
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(*) Til!' H'Mliwiii use tli* word '-Mn:!!;!" to il»*not»' the plare wIh'H' a wadi ]>a:;sefl thnmgh n 
ridge with jfuntly sloping low sidos. If it is a gnrg<.' like that < f Wadi (iafr.i it is known ae 
" Atheiga." 
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in the immediate neijrhbourhood of El Gherbe, on tlie cast side, the 
country is covered by low gravel hills. Further east the country 
bi»<i;ins to assume the terraced appearance which is so marked later on. 
On the edge of the plain or "hammad" which extends to Ism«ailia, 
the rocks have been planed down by the wind and sand until they 
sinuilate a dip-slope, and appear to be dipping into the plain. Starting 
from the plain the observer walks up this slope until he arrives at the 
top of the terrace ; he then descends the escarpment of the ridge, 
crosses a shallow valley and again ascends the esciirpment on its further 
side when he again finds liimself on a terrace. Going southwards he 
descends slightly for a while until an areu of gravel and sand is reached 
which forms a slight rise and eventually slopes gently to the foot of 
the escjirj)ment of the limestone plateau which dominates the country 
at this point. This description holds good for the country as far as 
Gebel Shabrawet. The limestone plateau above-mentioned has a well- 
defined escar[)ment facing north and north-east ; it gradually falls to 
ground-level on the east and west sides, as its slope is to the south- 
west in the direction of the plain of El Geluf north of Gebel Awebed. 
This is not a dip- slope as would at first appear, but has been produced 
by the eroding action of the wind and sand. At its south-east corner 
it forms a bold headland which h«^is been named Fuchsberg by Dr. G. 
Schweinfurth, but it bears no distinctive name amongst the iJedawin. 
The terraced appearance of this district is the direct outcome of 
geological causes as they in every case owe their origin to lines of fault 
which have let down the rocks to the north. 

The drainage of this area passes out mainly on the west side by 
three small wadis which unite to form one drainage line in the plain 
to the north. A small wadi he^ading in the higli plateau passes out 
into the plain on the west side of Gebjl Shabrawet, in the direction 
of the Bitter Lake. 

This is a well-marked dark hill of highly tilted strata standing by ^^iS^Jawct 
itself at the entrance to a wide drainage line. It is alx)ut 224 metres 
above seji level, and rises abruptly on all sides, but on tlie west 
face is a precipice. On its north-west side the terrace which overlooks 
the plain slowly runs down to ground level; while on its south and 
west sides the plateau of Eocene limestone faces it in an abrupt scarp 
115 metres high. 

To the south of Gebel Shabrawet the terraced appearance of tlie 
country is very marked, but whereiis on the west side of this hill, the 
first terrace slo|)ed gently to the plain, on the south it rises with an 
abrupt escarpment out of the plain. Here it is capped by gravel and 



X- 



— 20 — 

sand, while betwooii it :in<l the next there is a small wadi formed alon«j 
th(j line of fault. The seeond terrace is a replica of the first, both 
of them slopini»* westward towards the foot of the main limestone 
plateau. 

As Gelxil Gencfe is neju'ed the terraced character l)ecomes lost owinor 
to the dyin«r-out of the faults which j^ave rise to it. The main dmiiiage- 
line of this district heads in the Fuclisber<^ of Dr. G. Schweinfurth 
and deseendin;!: eastwards coll(!ct< all the various smaller draina^jes 
from either side and eventuallv makes its wav into the ]>lain where it 
loses itself. 
Oebei (Jeiiofe. This is a limestouc plateau slopinji^ west an<l south and presenting 

a bold escarpment to the north-east and east inaccessible in many 
places, es|)ecially towards the north, but l)ec()ming less steep as it is 
followed to the Kouth. The ruj>j»;ed cliff on its north-east side gradually 
falls U^ the W(»st, an<l eventually becomes merj^i^l in the low cliff 
which is the product of a north-and-south fault. As the surface of 
Gebel (xenefe is traversed westward, the gradual slope is interrupted 
by lo w stpurps of lim^'itniv^ outliers caj)])ed by gravel. These gnidually 
sink to plain-lev(il and disii])pear under the limestone plateau to 
the west. 

At the east foot of (iebel (icnefe are a fc^w low ridges of limestone 
which have been faulted down from abovi^ H(T(» also on a low terrace 
of gypseous marl stand the offices and <lweHing-houses of the Genefe 
Com] any which was formed to work tlu; alabaster and other stone 
which occur in the [)lateau and cliff. A railway eml)ankment still 
exists on which a branch-line from (Jenefii Station was laid, by means 
of which stores were run u[) to the workmen tln^re, and the cjuarried 
nraterial stmt to \t^ destination. Tlu* Comj)anv has not been workintT* 
here for s(»veral vciu's. 

Following this ])lateau southwards it is sciMi to gradually slope down 
and disap])ear un<ler the sand and gravel hills which ()ccu])y the country 
between (Jebel Genefe and the plain of El <ieluf. Viewed from an 
eminence, this country presents a curious stripc<l undulating a]>pearance 
due to the alternation of ri<lges of limestones and gravel; it slo|)CS 
jrraduallv from tho foot of Fuchsberu* to the valhsv which carries off 
the drainage from (iebel Ataija. 
Oeixii Awei)€(i. This is an isolated hi;::h hill of limestone bounded on three sides bv 

more or le^ss precipitous cliffs, and standing in the ])lain about 15 kilo- 
metres south-west of Fuchsberg. It is [) kilometres long by 3*5 kilo- 
metres wide at it widest ])oint, its long axis lying east and west. At 
its highest i)oint it is over (Ji.MI metres above s(»a-level. It owes its 
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oriirin' to a fault which has lot tlie conutrv down on all sides. The 
(lrainii;4e from tliis hill pass down its ?<ides in a serios of cascades. Part 
of that from the south j)asses off in a south-easterly direction towards 
l:**uez: while the other makes itx Avav into Wadi Gafra. 

On the north side the water passes out in a north -^vesterly direction 
by way of Wadi Abu Awasih, the drainage line which falls out a 
little to the east of Gebel (Jafeisad. It is thus seen that Gebel 
Awebed stands on the watershed between the Mediterranean and the 
(Julf of Suez. 

On the south of this hill there occur one or two natural caves which 
have been inhabited bv hvenas at an earlier period, as is evidenced 
bv the lunnber of huj; bones which have been carried there and miawed 
by these animals. 

To the south of Gebel Awebed, and separated from it by a plain oebei Um 
about 15 kilometres wide, is Gebel Um Thibua, which forms part of * ""' 
the plateau wall bounding the district under description, it is bounded 
on the north and cast by precipitous cliffs which are almost unscalable, 
and its surface falls to the south at a gentle angle. Its highest point 
stands over 600 metres above sea-level. Between it and the west end 
of Gebel Ataqa is a small watercourse which discharges its water even- 
tually into Wadi Gafra. Up this valley is a path which leads over 
the watershed to Wadi Ramlia. 

This range begins on the east side of the small watercourse which Gebel Ataqa. 
separates it from Gebel I^m Thibua. From this point it extends in an 
easterly direction until the highest peak is reached whence it bends 
round to the south and ends on the sea-coast, its total length being 
between 85 and 36 kilometres. At its most westerly extension it begins 
at ground-level and gradually rises until at its highest point in the 
headland facing Suez it attains 900 metres above sea-level. Taken as 
a whole Gebel Ataqa may be regarded as a plateau sloping to the 
south-west and much cut up by narrow, steep-sided watercourses. To 
the east or north-east it presents a steep, rugged cliff which is unclimb- 
able except at certain places. The drainages descend from the plateau 
by a series of Avater-falls, and make their way to Suez along the main 
waterway which runs parallel to the range along the low ground where 
the foot-hills composed of boulders and gravel end. 

From the main headland, where the range bends round to the south, 
there extends westw^ards for 11 kilometres a low, secondary plateau 
which is the result of faulting. At its foot are the foot-hills or low 
j^lateau composed of boulders and gravel above-mentioned. The main 
headland of Ataqa presents an imposing appearance. At the foot it 
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can be climbed for about 800 metres, but from that point the cliff rises 
vertically for 400 metres, and ends in a rugged frowning precipice of 
hard, flinty limestone. From this point to the mouth of the wadi which 
drains the east side of the plateau near the seashore, the range j>reseiits 
the same rugged and forI)idding appearance; but to the south of this 
the cliff becomes less difficult owin^if to a secondary rido:e havin<ic been 
faulted down against it, and also to its gradually becoming lower as it 
is followed to the south. 

Along the watercourses and in the ])lain many species of Gemniaceie, 
'' sliia " (Arfemisut Jvd/n'ai)^ '' ral)l " ( l^nHcuria unchilatd). and "lasaf " 
( Capparis sp'mnsa^ var. Aejiypti(i)^ are found. 

Roads. The various ciimel roads Avhich Avere at on(^ time in use between 

Cairo and Suez have been largely abandoned in favour of the Old Post 
Road to Suez, whi(;h offers much easier going and a much more level 
path. Of the old roads one starts from Abbassia, and after following 
the course of the Post Road for some time, strikes oft* towards (iebel 
el Angobia and south-east throu«:h theiifravel ai-ea towards (lebel A welded 
which it passes on the south side and thence through the drainage line 
to Suez. A second road passes through the Petrified Forest, over the 
gravel hills towards (iebel Awel)ed, an<l joins the previous road. 

A third road comes from Bilbeis up the Wadi Gafra and, leaving it 
near the Old Railway, runs parallel with the latter as far as Gebel 
Awebed, whence it diverges a little to the north, passes through the 
gravel area into the watercourse which descends from Fuchsberg, and 
goes on to Suez. 

Disused Post This is a road which was made for the conveyance of mails and 

passengers from Cairo to Suez, l)efore the opening of the Suez Canal, 
It was a properly macadamised road, the stones required for the work 
being obtained from the hard siliceous limestones which occur near the 
road. It is still marked bv low mounds of sand which were hitended 
to keep the water oft* it in places, but the road itself for the greater part 
is now buried in sand. Starting from Abbassia the road runs in a 
fairly straight course east and west. J >etween Abbassia, which is counted 
as No. 1 sta,tion, and Station No. 2 (Shohob), the road has now^ been 
practically destroyed by down-wash and sand-drift ; it is also on an up- 
gradient. From Shohob the road descends a stee])ish hill into a water- 
course which has cut a deep rut in it, from whence it goes by a gentle 
rise to Station No. 3 (Dhaher) where it has been embanked to save 
cutting a ridge at this point. These two stations have signal towxrs 
on the hill tops from which notice of the approach of the mail 
could be signalled. From Dhaher the road ])asses along the low ground 
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to Station No. 4 (Ansuri) and on to No. 5, which also stands in the 
plain and is known as El Angobia. From this station the road goes up 
and down over ridges to Station No. 6 (EI Fum) whence it eventually 
enters the large plain wliich extends toGebel Awebed. The next station 
No. 7 is known as Adabba, the latter and Station No. 8 (El Managa) 
lying near the foot of a gravel ridge which extends to the ruined palace 
o[ Der el 15eda, opposite which is Station No. 9 bearing the name of 
El Hamra. Further east across the plain, Station No. 10 (ElDakruri) 
is reached ; it receives its name from the tomb of Shekh Dakruri which 
stands about 2 kilometres further west. The next station No. 11 (El 
Hafeim) lies in the plain opposite the west end of Gebel Awebed, while 
No. 12 (El Shoaria) lies opposite the eastern extremity of that range. 
From Station No. 9, the road has been running along the plain bounded 
on the south by the limestone cliffs of Gebel el Thele, Qatamia and Um 
Thibua, and on the north by the gravel hills to the east of Der el Beda, 
and by Gebel Awebed. Station No. 12 stands on the east side of the 
watershed which separates the drainages passing into the Gulf of Suez 
and the Mediterranean respectively. From this point the ground falls 
eastwards and when Station No. 13 (El Bahara) is reached it is found 
to be in the main drainage line. The next station is No. 14 (El Agrud) 
and stands near the ruined fort of that name; from this point the road 
strikes across the plain in the direction of Suez, the next station being 
No. 15 (jEl Ugrat Samra). Station No. IG (Bir el Gazmal) is the last 
stage before Suez is reached. Here the various roads converge before 
entering Suez, and in earlier days the people on ])ilgrimage to Mecca 
used to encamp at this well. On this road there were therefore 
fifteen stages between Cairo and Suez. Certain of the stations were 
larger than others and seemed intended for the accommodation of 
})agsengers for the night, but w^hether the ])ost ran by night as well as 
by day the writer could not ascertain. 

Amont^st the Bedawin there is a story told about the mail-coach beinjif ^^>ry of 
surromided near Agrud and the mails, which contained a large sum of treasure, 
money, being carried off. Attempts were made by the Government to 
find the thieves but without avail, and the money has never been 
recovered. It is stated to have been buried somewhere in the neigh- 
bourhood of Gebel Awebed, but no one knows the exact spot, as the 
original perpetrators of the robbery are now dead. 

The Old Post Road to Suez is known by the Bedawin as the Sikkat el 
Samuel from the name of the engineer who superintended the makingof it. 

This line started from Cairo a little to the north of Abbassia and, Disused 

railway 

following the main valley w^hich drams the western part of the district, to Bue». 
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iwfsos ncrofis Wadi Gal'ru avIum'c it lias a fairlv hijrl; embankment and, 
before reachiiif^ the lialf-way station, enters a cutting which passes 
through a hill of limestone and conglomerate. 

From the middle station the railway winds about, avoiding the 
obstacles in its way as much a^ possible, and passes along the plain to 
the north of Gebel Awebed opiK)site which is AAvebed Station. From 
this stiition the line enters the gravel hills and winds in a tortuous 
fashion amongst them until it approaches El Agrud from which ]X)iiit 
it passes across the plain to Suez. There were four stations in all 
between Cairo and Suez. The first stands near the sand-dunes 
mentioned earlier in this report ; the second or half-way station, lies to 
the north of Der el lieda ; the third is opposite Gelx^ Awebed ; and the 
fourth at El Agrud. 

The first and third stations have been mere stone huts ; but the second 
seems to hjive been much more important. There is a well-built house 
and platform, and underneath the latter is a reservoir for storing water. 
On either si<le of the platform are cement troughs which open into the 
reservoir, and water-tanks were brought alongside on rails and emptied 
there. This seems to have been the most important station on the line. 

Along the line at various stations are the ruins of huts which were 
occupied by the men em[)loyed on the line. 
Aniiuai life. Durin<if the scasou of the vear in which this district wiis visited not 

many animals were seen. It may be that the more timid animals have 
been driven awav bv the large numbers of camels which wander at will 
over the ground. (iaz(ille were seen at \ arious times and places, in one 
instance as many as eleven being seen together. The Egyptian hare 
'•Arnab" i^Lepus (/) Kf/j/jtfiara) was fre(|uently put up from the tussocks 
of grass which are so common in the wadis, while one was actually 
started out of a heap of stones which had been t4iken from one of the 
(|uarries in the Moqattam. The ''gerbir' was a frequent visitor in the 
tent, and when once in was with dlfficultv evicted. Snakes were not 
very common, only one or two sj)ecimens of the horned viper being 
noted, while a long green snake of a non-poisonous type was once seen. 

During the early part of the year of 1902, numerous large birds 
named ''kark" by the Bedawin and resembling the stork at a distance, 
were often seen. They seemed to come from the fields and settle in 
the desert but the}^ were extremely shy, and would not allow any one 
to approach them. They were only noted for a certain time and after- 
wards disappeared ; it is thus probable that they were migrating. 

The different plants met with have be(in as a rule mentioned by their 
local names when describintr the district in which they were found. 



V 
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Certain plants such as 'Masaf" were only met with at one place; but 
the majority of those mentioned are common to the district. The 
following is a list of the plants found and arranged in their Natural 
Orders : — 









Bedawin 


No. 


ORDER 


GENERA AND SPEHIKS 


Name 


1 


Cruciferjv 


Zilla nij'a<?roicles 


Bsilla. 


2 


(^^apparidacejx? 


. Capparis spinosa var. Ae<ryptia 


Lasaf. 


J) 


Paronychiacea? 


. (iryinnocarpum frnticosuni 

. Tamarix nilotica 


Garad. 


4 


Tamariseaceiu 


Tarfa. 


5 


Zy^ophyllacoje 


. Fa^onia latifolia 


— 


i; 


»» ... . . 


. Seltzenia orientali.s 




7 


ij 


. Nitraria retusa 


Glianjad. 


8 


Papilionata? 


. Astragalus leucacanthiis 


Kadak. 


9 


Miniosacefe 


. Acacia tortilis 




10 


Unibellifera* 


. Zozimia absinthifolia 


— 


11 




. Pityranthus triradiatiis 


Qasukh 


12 




„ tortuosiis 


Satjukh. 


18 


Rubiacea? 


. Gaiilonia calyeoptera 


— 


14 


('omposita? 


. Picliinopus spinosus 


Klmshir. 


15 


51 


. Piilicana undiilata 


Kabl. 


10 


( 'airipaiiulacea? 


. Campanula sulphuroa 




17 


Solanaoea* 


. Lyciuin arabieuin 


Usliad. 


18 


Tjabiatai 


. Otostegia microphylla 




19 


Salsolacea* 


. lra<janum nudatuiu 


Hamd. 


20 


.) ... ... .. 


. Anabasis articulahi 


Agram. 


21 


V 


. Atriplex halimus var. Schweinfurthi ... 


Qataf. 


22 


Liliacea) 


. Allium crameri 




23 


s? ^ 


. Urtfinea undulata 




24 


Graminacea? 


. Panicuni tur<i:idum 


Ethmam. 


25 


Gnetaeeje 


. Efreda alata 





Beside these many others would doubtless have been found if a 
special search had been made for them, but, as the time was devoted 
chiefly to examinmg the geology of the district, only those plants 
which caught the eye easily were noticed. 

The inhabitants of the district are Bedawin belonging to the tribe 
of the Hawatat. They are very quiet and inoffensive in their nature, 
but full of curiosity about strangers. 

Amongst themselves it seems to be looked on as an accomplishment The oeopie of 
to be a past-master in the art of lying, if one may judge from the trials 
of skill which take place between men who are unknown to each other. 
The one tries to get information by cunning questions while the 
other baffles him by evasive or untrue answers. 
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Their main means of livelihood is the l)reo(]ing of camels, for Avhich 
the country and the wide plains along the edge of the cultivation are 
well adapted. Roaming all over the plains are large herds of she-camels, 
which at the time the survey was made, were close to the time of 
foaling. Some had alrciidy brought forth their young, while day by 
day others were dropping their offspring. At this time the owners 
wander about looking for those females whose time is expired, in order 
to assist them if necessary, or to bring the mother and young one into a 
sheltered place where food is fairly plentiful, so that they c^n give 
an eye to them until the young camel can manage for itself. It is not 
an uncommon sight to see a man (^arrying a young, newly-born camel 
on his shoulders with the mother following close at his heels, a look of 
intense mother-love shining in her eyes. Kxco])t at this time and the 
mating season, the camels are no trouble to their owners, for as soon 
as the female has been served by the male, she is turned adrift and 
left to look after herself, unless the food-su|)i)ly fails, when the herd 
is taken to another place. From what the people said, it appears that 
the camels can as a rule look after themselves as far as water is con- 
cerned. If the prices mentioned as being obtained for camels at the 
various fairs are correct, viz.: — L.K. 5 for a camel rising foiu' years old, 
it is difficult to see how it can be a lucrative pursuit. As far as food 
is concerned the expense is ;///, but as the j)eoi)le only expect a camel 
to bear once in two years it seems as though the jn'ofits must be 
extremely small. 

A fair numl>er of donkeys are likewise kept by the peo})le, but they 
are mainly kept as beasts of bunlen and not so much for breeding 
purposes. In a conversation with some of the people, a curious fact 
was elicited, viz. : — that their donkeys were only taken to drink every 
three or four days. This seems incredible at first sight, but it was 
after seein^: these animals ^oini>' about in an absolutely waterless 
district that the writer asked how the donke\'s were provided with 
water, when the information stated alxne was given. It shows to what 
training can accustom an animal. 

One other thing which marks these people off from Be(la^yin generally 
is their habit of keeping their water in old petroleum tins rather than 
in the waterskins or "qirab" used by all others. This may be due 
to their coming more in contact with civilisation than those further 
south and west. 

Sheep and goats are also kept in this district but not in such numbers 
as elsewhere. 
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CHAPTER II. 



PLEISTOCENE AND REGENT. 

Of tlicse deposits, only very few occur in the district under descrip- 
tion. It may be said, of course, tliat jiU recent deposits in the wadis, 
etc., ought to be included, and in that case these beds may be said to 
occur all over the area. Only the places will be described however, 
where these deposits occur in any appreciable thickness. 

The first place to be mentioned is the area to the east of Ablmssia, 
where the country is masked to a large extent by a down-wash of sand 
and pebbles from the Oligocene and Eocene beds further to the east. 
Here also the Miocene beds are in places completely masked by a 
mixture of sand, earthy material, and sub-angular pebbles. To the 
north and west of Stations Nos. 2 and 3 of the Old Post Road to Suez, 
the older beds are entirely covered by this gravelly deposit. 

In the vicinity of El Angobia and Gebel Ansuri, the relations 
between the different beds are often obscured by these gravelly beds. 

Between Bir Gendali and Gebel Kieshi, there are gravel and sand 
deposits capping isolated knolls of Miocene to the thickness of 5 metres. 

Gehel Shabrairet. — The place, par excellence^ where these beds seem 
to be best developed, is in the area occupied by Gebel Shabrawet and 
the black knoll of Cretaceous limestone about 4 kilometres to the west. 
Here the space between the Miocene escarpment on the north-west and 
the Eocene cliff on the south and east is occupied by a series of hills, 
rather steep-sided and difficult to climb, representing w-hat was a con- 
tinuous deposit of Pleistocene beds. Xo fossils have been found in 
them but these deposits are later than the formation of the Isthmus, 
or, to be more exact, have been formed when the Isthmus was under 
water. These deposits are between 50 to 60 metres thick, and consist, 
as far as can be seen from their masked appearance, of limestone 
conglomerates on the top, with sands and clays containing pebbles at 
the bottom. These overlie a ridge of Cretaceous limestone. 

At the foot of the Eocene cliff opposite Gebel Shabrawet, these 
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hedsare iR^tter exposed and a section was measured of which the fol- 
lowing is a detailed account:- - 

Top. ( oiisoli<late(l smd with l)oiil(lers of Eoc(»no 

liinestont* in it V() metres. 

2. Siliceous con^rlonierate of Eocene limestone ... I'O „ 

3. (Nmsolidated saiul, mottled purjilo and white ... 1*2 

4. Con)Lrlomerate similar to hed 2 1*0 

5. Brownish elav 13*0 

(j. Randv heds 4*0 



Total 21*8 metres. 



The same beds are found on the base of Sha})rawet, but thev are of 
greater thickness. 

In the beds in the above section there was a (hp of 2 to 3 degrees 
towards the chff. 

Gehel Ataqa. — The only other place where beds of this age are found 
is along the north foot of Gebel Ataqa Avhere they overlie Miocene 
beds to the west, and Eocene beds further east. All along the foot 
of the cliff there occurs a low plateau of limestone boulders and sand 
(wdiere not removed by the drainage) which shows a thickness of 10 to 
12 metres in the deeper watercourses. This ends at the old (juarry 
opened by the Suez Canal Comj)any. 

Along the seashore between Atacjaand Suez, tluTe is a recent, impure, 
Siuidy limestone which is (juarried for building purposes. This contains 
shells which are found on the beach at the present day, above it being 
a loose sand containing Trldacna and all the other shells seen on the 
beach. 

If it be desired, this jdain deposit of marine origin may be regarded 
as a Raised Jieach of Newer Pleistocene age, while the other deposits 
previously described may be (biassed as Older Pleistocene, the tAVO 
probably representing the Older and Newer Reefs and Beaches of the 
district to the south of Gebel Zet. 
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CHAPTER III. 



MIOCENE. 

TiiK first place where beds of this age were met with in the survey 
of this district wa< at Gebel Dhaher, on which stands the signal tower 
between Houses Nos. 2 and 4 on the Old Post Road between Cairo 
and Suez. Here the following section w\is seen, but the thicknesses 
of the beds were not very exactly obtained on account of scree covering 
them : — 

Top. Hard, black, gritty rock about 2 metres. 

2. Ferruginous calcareous samlstone 11 „ 

All these rocks were false-bedded and overlaid a basalt flow, which 
wa.s nuich decomposed. The beds di})ped towards the north at an 
angle of 5°. 

In a wadi passing to the south of House No. 2 and about 4 kilo- 
metres eastward, the same beds were again met with, having a slight 
northerly dip. These also overlaid basalt. About 2 kilometres to the 
west of this ])lace was a small outlier on the basalt, in which the fol- 
lowing section of the beds under the black gritty rock was measured : — 

Top. False-biMlded sandstone 

2. Kounded flint conglouierate 

l], ( aleareous sandy grit 

•1. Lenticles of brittle limestone dving out ranidlv. 
f). IMarly sandy clay containing grit 



« • « • • • 



:{ 


metres. 


0-3 


?5 


()-7r) 


•) 


1 


♦s 


4 


?^ 



Total IHK") metres. 



Pieces of fossils were seen in the low mounds to the north, on the 
south side of the wadi. 

About 3 kilometres N.E. of the jdace previously mentioned on the 
side of the wadi, a gritty rock with calcareous cement consisting of 
sub-angular grains of quartzite with pieces of Pecten was met with, 
lielow this came a yellowish, sandy grit about 13 metres thick. The 



— 30 — 

dij) was alx>ut 2 to the north. To the north of this is a ridge of gritty 
limestone 13 metres thick. Further north, there occurs a ridge of 
limestone containinj,^ a few grits, and casts of small gasteroi)ods and 
j)elecyi)oda like Lucina^ pieces of an ecliinid like EvhinohimpaSj while 
a aist of Tellina sj)., was found on the scree. This bed was 10*4 
metres thick. On the north side of the ridge, external casts of Lucina 
ornata^ Ag., and Cytherea s])., were found; w^hile many other fossils 
in a very brittle state were seen in the limestone. North of this ridge 
is another of yellow, sandy, calcareous, gritty beds 5 metres thick. 
Beyond this comes a ridge of j)urj)lish, hard, gritty limestone let down 
by a fault against the Imsalt which forms the base of Gebel Dhaher. 
This bed is 5 to G metres thick. The general dip is 3° N.- 

Alx)ut 1 kilometre to the south, casts of Cijtherea sp., and Telllna 
sp., were obttiined from a calcareous sandy grit which lies about 25 
metres below that in which Luc'dki arndtd was found. Collecting the 
various data already obtained, the follow^ing succession of Miocene be<ls 
is made out: — (^) 



c 

c 
o 
o 



a; 



< 



2. 
3. 



4. 
5. 



Top. Purplisb, hard gritty limestone 

Yellow. jLJfritty bods 

Porous liincstoiK' with fow ^^v\i<> containing; pioccs 
of l*ei'ten<\).\ Kihinolampas <>y,\ casts of CytJierea 

2i€demo)d(mcu Bni., ;nid LucI/ki ortuifd^ A^ 

Gritty limestone 

Hani, dark, calcareous sand and ^n-jt contain! n;r: — 

Pecten Kovh'i, Loc; Luc'nni ormifa. A^.; iardlum 

MwhellotU^ Desh. ; (\ nmlliro.^tutum, Brocc. ; 

lV;<//5 Isldfidlraides^ Lam.; ]^etifts sp. ; T(i2)es 

veluhij Bast. ; TcWna pJaimta^ Lam.: ^fartra 

coralllna, L.; Corhula rerolvfn, Bast.; Tuvrltelhi 

{AreldmidieUa) m'wtdurina^ Sacco. ; Ttin itella sp. 2*0 

Yellow calcar<'ous saml and <(rit containin^^: — 

(htrea sp. ; Pcvtmuubis sj). ; Cluinni sp. ; Curdifa 

(Arflnoholiis) cf. jnninda^ Bast. : Carditti sp. ; 

Lucina rolundulla, Lam. ; Lnvhia {Dentlhtrina) 

sp.; Lfirina sp. (/;/r/////); Cardiun) jHUirirosfdtitm^ 

Sow. ; C, cf. pauric(h<t<i(um, Sow. ; C. )iud(i' 

costatani^Mi'occ; (Mrdiiun sp. nov.: C(i7diiim sp.; 

Vemis nuddlamellata^ Jjam.; Q/iherea (ddlista) 

])edemonfana^ Brn. ; C. erj/vimi^ L. ; Tapes 

Baslevoti^i\\yr,l\ ?v////f(,Bast.; Tellina larunosa, 

(/henni.; Tellina planata^ Lam.; T. nitida^ Pol. ; 



(). 



;> 


metres. 


f 




?» 


10-4 


?^ 


LTO 


•? 



>? 



(*) Sw Section IV f»>r relations of tlieso lM»ds to older formntions. 




o 
o 



J 
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Tellimi sp.; Mactraco}Hi\\ina,\k^\xi.\(^^=^M, stull- 
ornm,\k\\\\\,)\ Corhvia re vol ut a, Brocc,; Cah/p- 
traea chinensis, Lam.; Turrltellu miotaurina, 
Sacc.'o. ; 71 lerehralis, Lam. ; Ficula condita, 

Broiiofn.; 0/jr(f sp.; Scaphunder sp ITO 

7. (Jalcareoiis <rriti; with limestone at the base with 

Teliina .sp. and Cyiherea sp 7*0 

^^. (irits and siliceous limestone with Tapes sp., Cu)^ 

dium ii]),, Li/cinu i^p (5*0 



^1 



9* 



5» 



9. Yellow siliceous ;^rit cjnbiinin^ small ('a/-(//a ... 5*0 „ 



10. Hard, black calcareous sandstone 1*8 

11. Yellow sandstone and <i:rits 13'0 



9? 



Total 79*2 metres. 



Basalt underlaid the lowest bed. 

Ah far as has been seen, the Miocene is lying in a basin broken on 
the north side by a fault whicli has thrown down the beds 79 metres. 
The beds have a general dip of 3^ to 5° N.E.; but there is also a 
gentle inclination of about 2^ to the N.W. The general characters of 
these beds are those of shallow-water deposits, evidence of deeper- 
w-ater conditions l)eing furnished jxs the liigher beds are examined. 

About 4 kilometres S.S.E. of Tower No. 3, Gebel Dhaher, the 
yellow grits (Bed No. I) of above section) were found to immediately 
overlie the basalt, beds Xos. 10 and 11 being absent. Further north 
the following fossils were obtained from Bed 7 of above section : — 
Ostrea sp. ; Cardita sp.; Lucina columbella. Lam.; L. sp.; Cardium 
sp.; Tapes vetula^ Bast.; Tapes sp.; Mactra sp.; Corlnda Basteroti^ 
Horn. ; Corbula sj). ; Canvellaria sp. — Here the Ixjds had a dip of 2^ 
to the S.W. There is evidently a low" anticline with its axis lying 
N.W.-S.E. which accounts for the different directions of dip. This 
is probably the edge of the basin mentioned above. 

On the north, the fault noted at (jebel Dhaher was seen to die out 
about 3*5 kilometres E.S.E. of Towner No. 3. The basalt rapidly 
disappears on tlie up-throAV side, and the Miocene dips at 10*^ towanls 
the fault. In a hill on the up-throw side of the fault there were 12 
to 13 metres of a greenish calcareous sandy rock, while at its base was 
a bed containing Lifhothamnium^ Lucina ornata^ Ag.; Lucina adum- 
6e//rt, Lam.; Can/mm sj).; Corbula revoluta, Brocc. 

A curious circumstance is the orienUition of the ridges before and 
after the fault died out. Before it disappeared the general trend was 
N.W.-S.E., but as the fault died away the ridges swung round towards 
the north-east and finally to the south-Avest. 
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Further east, going towards Gebel Ansuri, the Miocene Avas found 
lying horizontal, while nearer thivS hill it was dipjnng to the north- 
west. The flattening or loss of dip is caused by the dying-out of the 
fault Avhich necessitates a stretching of the outcrop or a swing round 
to the north. 
Between Near the base of the series further to the east, a cidcareous CTit was 

JHLoiiseB 

Nos. 3 and 4 scen, whicli Contained many fossils not well preserved and was dipping 

north-west. The following fossils have been determined from this 
bed: — Pinna f^\),- Ostrea s]).; Pectuncuhis sp.; Cardita ^\),\ Lucina 
columbeUa^ Lam.; Lucina sp.; Can/iuin ^i>.; Cijtherea erycina^ Lam.; 
Tellina lacunosa^i^hitwiw,) (\ihjpfraea rhinensis^ Lam.; TurriteUa tereb- 
ralis^ Lam.; TurriteUa sp. 

Nearer House 4 on the Old Post Road to Suez, the remains of a 
])lui; of coarse con«i:lomerate firmlv cemented bv ferrumiious material 
Avas seen. This is the filling-uj) of the throat uf a geyser or thermal 
s[)ring. It has undergone denudation ])rior to being covered by the 
beds, and there is not the least sign of any alteration of the beds round 
it; it must therefore have been in existence before the Miocene sea 
invaded this region. This is important as Blanckenhorn, (*) on the 
authority of Sickenberger and Schweinfurth, claims to find true siliceous 
sinter or jjisper in the Miocene. This Ciui only be accepted as indicat- 
ing the occurrence and not the am» of this mineral. Hehind House No. 
4, Miocene beds are again seen, (consisting at the top of a brown ferrug- 
inous almost crvstalline but unfossiliferous limestone. Beneath this, 
comes an impure calcareous grit Avhich contained numerous specimens 
of Pecten sj).; Osirea sp.; Modiola s}).; Lucina vol umhella^ Lam.; L. 
ornata^ Ag. ; Lucina sp. nov.; Lncina^^,; ^\irdinm sp. (many); Venus 
cf. islandicoides^ L.; Venus (icata^ Penn.; Vonis sj). ? Cytherea sp.; 
Tapes sp.; Tellina nitida^ Pol.; Tellina jdanata^ L.; TurriteUa ierebraliSj 
Lam.; Strombus s]).; (?) Panopaea sj). This bed was about 4 metres 
thick. 
Between Gebt-i On the north side of the dome which lies between Gebel zVnsuri and 
e" AngobL El Angobia, Miocene l>eds are let down by an east and west fault 

against the Oligocene, having a tilt of 10^ towards the fault. Farther 
on, the Oligocene is nipjied out and the Miocene is laid against the 
Eocene. The indications here point to the Miocene forming a dome, 
as the dip seems to radiate from a centre, but the main dip is about 
8^ westward. This gradually lessens as the escarimient bends round 



(») -nurt 01ij;«niin." >%mil'h 4 z. Cii?ul. u. r.ilaoiit. Ar^rypb.-ns. Zvitsdi. d. Dciilsvli. geol. Ciesell8*i 
11KX>, p. 478. 
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to the soutli. Here the beds nre different in cliaraeter to those 
previously seen ; this may be (hie to a deej^ening of the seii in which 
they were deposited. Tlie following beds were seen in a cliff : — 



^9 

9? 



Top. White ix)roiis h'mostone, unfossiliferous. 

2. Yellowish limestone. 

3. Thin bed of current-bedded <:»:rit. 

4. Yellowish limestone with fossils. 

The cliff was about 25 metres high. 

Further along the fault line to the east, basalt outcrops from under 
the Miocene beds and rests on the fault against the Eocene. A little 
beyond this is a well-preserved example of a geyser pipe rising through 
the Eocene. Against this the following section of the Miocene beds 
was obtained : — 

Top. Yellow, sandy limestone 11*5 metres. 

mm • vX liL9 ••• ••• ••• ■•• ••• ••• ••• ••• ■•• (/ \j 

3. Calcareous sandstone ] 4*0 

4. Yellow calcareous ^rit containin;^, PevUinculns 

sp. ; Venu$ s^calar'is; Turrit ella cathedral is 

Brongn. ; T, terehralis, Lam. ; Solarium 

Carocollatum^ Lam IM) 

/>. Yellow calcareous grit with (^7//y;<^a.«f/£'r HV 

(). (irits containing pockets of marl, passing into 

marls, and again into calcareous grits, 

containing Aricttia hinnuio var. pJialava- 

naceajjum.; MiHliola sp. ; Lurina ornata^ Ag. ; 

Cardium mvlticostatum^ Brocc; Cardium 

sp.; Dosinia Ada7isoni, Phil.; W'nus (Ann- 

antis) (figas^ Lam.; Tapes r6?<w/a. Bast. ; 

7tr7;^^cf.r^////a, Bast.; Tapes sif.; Turrit ella 

terehralis^ Lam.; T. catliedralis, Brongn.; 

Comtsf>i\; Pleurotoma {Drillia) trov/dearis, 

XxOlU* .*• ... ... ••• ••• ••• *•• ••• X am \/ 

7. Flint conglomerate containing pieces of P<'f/^/f. 5*0 „ 

Total 04*5 metres. 



»5 



*1 



Underneath these beds came the basalt. Beds 5 to 7 were not in 
the direct section but were found further to the north Avhere they 
outcropped. Their dip was 4° to the south. 

Leaving this area for the time being, a traverse was made between 
El Angobia and Bir (Jendali in order to determine the boundary 
between the Miocene and Oligocene. It was found impossible to do so 
as the junction Avas masked by down-wash. The country was occupied 

3 
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by a series of ridges of grit and conglomerate of which Gebel Ali 
Hainuni el Aberajj formed the highest point, and at the base basalt 
was .-refrn in the wadis. This showed that this series of beds was to be 
regarded as of Mio(:(?ne age, and this was found to be supported later 
oil bv findincr tliese contj^lomerates further north containincr Miocene 
fossils. These <M)nglomerat(is cover a Avide area. 
•>r^.^ Hi-jj. Aliout 12 kilometr(»s north-east of Bir Gendali a cliff was reached 
wliicli on examination proved to be Miocene. A section was measured, 
akhough th<* main chff Avas not in a good condition for doing so. 



Top. (iritty liinf»stono. aiul saiulstono, containing 
LUhothdtninum^ (*tr 

2. Falsc-lxMldcil white sandstone 

X Yellow ferruginous ^rit containin^r numerous 
pehliles, pieces of Clf/jx'astridde, (-asts of 
Cytlwreii^ etc 

*X « A' J Allly IMllM ••• ••• ••• ••• ••• ••■ ••• ««• 

to 

5. ( *oar"<e ferru;:inous <j;rit 

i). Yellow san<lv iieds 



'I'' 



FoTAL 



• • • • • I 



360 


metres. 


10 


»» 


1-2 


>> 


5-8 


>5 


2-0 


9? 


2-5 


»> 


48-5 


metres. 



There is a dip of )V^ S., and the cliff is faulted against the Oligocene 
by a N.W.-S.K. fracture. The base of tliis formation was not seen, 
but the jdjiin was fornKjd of conglomerate beds. 

Further cast, a bcttc^r exposure of the cliff itself was seen which 
gave the following thicknesses : — 



Top. Calcareous ^rits 

2. liithotLamniuni limestone 

C-alcareous ^rits 

White false-l)edded sandstone ... 

Marlv sandstone 

Ciilean'ous sandsfoiie with flint peliblcs ... 

Total 



3. 
4. 
5. 
C. 



• • • • • • 



• •• ••• ••• ••• 



10*0 metres. 
1-0 
:)•() 
2-5 
5-5 
7-5 






• • • • • • 



35*5 metres. 



On the to[) of the cliff going towards the fault, some higher beds 
were found containing Ostrea Virleti^ Desli. ; 0. dirfitaJina^ Eichw. 
var. JiohltVi^i Fuchs. Dolow this came a bed containing Aaomia rqyhip- 
phcm var. penjihlKhvi^ Sacc. 

Further north \'arious other fossils were collected, such as Pecten 
crisfaf(fCosf(ifus^ Sacco. ; l\ (h'nrtfensis^ Fuchs. ; and some casts, from 
the foot of a liill 18 kilometres N.E. of Bir Gendali, Above these 
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were found Ostrea Vlrleti\ Desh., and 0. Juiitalina^ Eicliw. var. JRohlfsi^ 
FucIks. These fossils come from a brownish to whitish limestone an<l 
a calcareous sandstone, the latter continuing many Clypeastrida*, which 
are nuich broken and cannot be got out of the rock as it is so hard. 

The beds in this area are lying more or less in the form of a flat 
dome, as the dips radiate from a centre. The dips are to S.E. 5°, to 
E. 2^ to W. 3°, and N.E. and N. about 3°. 

The beds also lie in low folds Avith their axes in a north and south 
direction : but these are subsidiary to the dome. 

(Joing west from the cliff of Rieshi, a continuation of the Miocene 
beds Avas found capped by a layer of sand and gravel about 5 metres 
thick Avhich is probably Pleistocene in age. To the south, it apparently 
thickens and completely masks the Miocene. Further Avest the same 
beds Avere seen, their dip being to the east. This allows of their ov^er- 
topping the grits and conglomerates to the AA^st, and shoAvs that these 
should be regarded as the loAA^est members of the Miocene. 

Collecting the A^arious data Avhich were obserA'ed in this area, the 
folloAving is a generalised section. of the Miocene: — 

Top. Reddijjh, gritty limestone 4*0 metres. 

2. Yellow, gritty bed with O, Virlefi., Desli.; and 

0. (U(/ita1imi,lRicl\w. var. Roldfsi, FhcIls. ... 1*0 

3. Calcareous grits with Anomia ephippium, Aar. 

2)erfjihhosa^ Sacc 10.0 

4. Litliothamnium limestone TO 

5. Calcareous grits 9'0 

(). Whitish, talse-hodded sandstone 2*5 

7. Marly sandstone containing Pecten cristatocih- 

status^ Sacco.; P, suhmalvinae, Blanck.; Cai*- 
dlia sp. ; Cardlnm multicostatum, Brocc. ; 
Curd'nnn sp. ; IVwM.f nndtilamellata, Lam. ; 

1^ scalarisj Bronn.; )'. cf. islandicoides^Jjam.; 

Cytherea erijiina^ Lam.; Tapes veiida^ Bast.; 

TelUna lacunosa^ (/hemn. ; Turritella tere- 
hralis^ h,; T. cathedral is, lirougn ;)*5 

8. Calcareous sandstone with flint pebbles in it ... 7*5 

9. False-bedded sandstone 2*0 

10. Conglomerate and grit containing (lypeastridae, 

Pevten Genelfensis, Fuchs. ; 1\ cristatoco- 
5fa^M.«,Sacc.; Pxristat^ls,)^YOX\l\,\ Peduncuhts 
sp.; Cardita sp.; Cardium sp.; Venus {Ami- 
antis) (/If/aSj Lam.; I'. mnUilameUata, Lam.; 
re^wM5 sp.; Ci/thereaeri/cina^Jjiim.; Cytherea 
cL 2>edemonta7ia, Ag 0*8 

11. Marly grit G*4 






5> 
9> 
*9 



5» 
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(12. 



Xortli of 
£1 Angobia. 



o 



o 



13. 
14. 



If). 
11). 



Hiird gritty baiul con tain iii/^i: ZW^usp.; Ostrea 
sp. ; Pertunruhis sp. ; C/uima sp.; Lucina 
ormUa, Ag.ifj. columhella, Lam.; Lucina sp.; 
Cardium nndtieostutum,Jirocc.; CuriUum sp.; 
Dosinia Aclujisoni ^Vhi\.; fip/n/.^sp.; Cyiherea 
sp. ; Tapes retuhi. Bast. ; TeUina larunosa, 
Cliemn.; T. nit ida, ¥ol,: 7W//me sp.; C/a- 
ViUjeUa sp.; Xatica cf. mille punctata Lam.; 
Tuvntella terehralis, Lam 

JLt X ( 1 1 1 \ 1^ llL ■•• •■• ••• ••• ••• ••• ••• ••• 

Hard ferru«^inous grit containing Pectunculus 
sp. ; Card it a sj). ; Cardium multicostatum, 
Brocc; Cardium sp.;(?) ]'enus sp.: Cjftherea 
sp. ; Tapes vetula. Bast. : Tel Una lacunosa, 
Cliemn.; JAt/•^ra sp 

k^dfllU V 111(11 1 ... ... ... ••• ••• .•• ••• ... 

Calcareous sandy l)e;ls 

(Basal hods not seen clearly enough to 
continue the section). 



0*75 metres 
3-0 



?> 



via 


'? 


'y6 


9> 


-1-3 


M 



Total 



• • • • • • 



(>4*G metres. 



Near the continuation of tlie ridge or dome of El Angobia, the 
Miocene bedvS were seen to l>cnd rapidly round with a dip of 4° to the 
north-east. There is probably a fault near here, as the Miocene lies 
ao^ainst the Oliffocene. 

Xorth of El Angobia the Miocene is seen overlying a thick flow of 
basiilt (17 to LS metres). Next tlie l^asalt comes the conglomerate bed 
followed by the grits in due course. There is an undoubted unconform- 
ability between the basalt and the Miocene. Here it would seem as 
though the basalt has undergone considerable denudation before the 
Miocene was deposited, as it stands upon rounded knolls or hummocks 
like islands in the Miocene l)eds. As if in support of this idea, 
numerous denuded geyser stumi)s or |)lugged fissures are likewise 
seen risin<»: out of the Miocene. These have undoubtedly been there 
before the Miocene sea covered them. 

About 2 kilometres north of where the basalt is last seen, and a little 
to the north of the Post Road txj) Suez, midwav Ixitween Houses 5 and 
G, there is a low cliff of Miocene beds. Here the bed corresponding 
to No. 12 of the above section was seen, from which numerous fossils 
were collected. The dip here is i'f to the north-west. In the bed 
underlying Avere a few fragments of fossil wood, which have appar- 
ently been derived from the ()lii»ocene, as they could not be in situ 
in a marine deposit. The bods at this place are cut up into ridges 
which run more or less ])arallel with each other, and at first sight it 
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seems as if this were their natural sequence, l)ut exaiuinatiou shows 
tliem to be the same with valleys cut throu^fh them. Further to tlie 
north the Miocene is let down by a fault a^^ainst the Oli^ocene of the 
wide valley, up which the Old Suez Railway ran. 

Passing along the Old Post Road ])ast Houses 6 and 7 towards Der 
el Beda, the plain in Avhich this road lies is seen to be composed of the 
conglomerate beds which lie at the base of the Miocene. Here a fault 
has let them down against the Oligocene. It runs ])arallel with the 
road until House 7 is reached, when it bends off to the north-east, 
returning to the neighbourhood of the road near Der el Beda. Crosshig 
the Oligocene ridge, it was found that the Miocene has been faulted 
down on its north side also, the fault meeting the .southern line of 
fracture at a point 2'5 kilometres west of House 6. 

About 3"5 kilometres north of this house is a small series of ridges 
of Miocene limestones, marls and conglomerates. From one of the beds 
was collected numerous specimens of TeUiua Iacunosa^G\\(^m\\.] TelUna 
sp. ; Pei'ten sp. ; several lAichia oniata^ Ag. ; and Turritella sp. This may 
be called the "Tellina" bed, from the numbers of that fossil present in 
it ; it corresponds to Bed 12 of the section given on pp. 3o-(). Numerous 
other fossils were collected from the beds below this. 

The same beds as those noted at Gebel Rieshi are present, except that 
none of the rocks above lied 5 of the section have been found here. It 
is to be noted that the colour of the beds varies from that seen in 
Gebel Rieshi. At this place the gritty bed so full of Clypeastrlda*^ 
pecfenSj etc., has yielded nothing. The sandy strip between the cliff 
and the Oligocene is occupied by the loAver members of the series. To 
the north, the fault mentioned as throwing down the Miocene against 
the Oligocene in the wide valley still persists, and a kilometre to the 
east is cut off by a dip-fault which throws forward the Miocene beds 
for 0*5 kilometres to the north-east. 

On the east side of the dip-fault, in the angle formed by it with the 
strike-fault, the followinij: fossils were c<3llected from a yellow limestone 
at the top of the cliff, which is ap])arently higher in the series than 
any previously met with: — Osfrea I7r/^^/, Dcsh.; (). (/^y/Va//y/^/, Eichw. 
var. Rohlfsl^ Fuchs ; and Ju'hinolampas ampins^ Fuchs. A little 
further on, the following higher beds were found : — • 

Top. White limestone with peifens, CJyjyeastridae 

and plates of Cidavidae ... 4*0 metres. 

2. Yellow, ferruginous limestone 1*0 

3. Hard limestone weatherint^ purple -4*8 

4. Htird white limestone 2' A: „ 

dt iixari. *.. ... •** •*. ••• ••• •*t ••* ••. \j 1 1) .^ 



9^ 
9» 
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A little further to the east the following fossils in addition to those 
already mentioned were obtained from the limestone which comes below 
the marly bed: — Pecten Schweinfarthi^ Wanck.; P. cristatocostatus^ 
Sacco.; P. Josslin(ji\ Sow.; P. Zizini<e^ Blanck.; P. suhmalvince^ Blanck.; 
P. Burdigalensis^ Lam.; Ostrea VirJeti^ Desh.; 0. (ligitalina^ EichAv. var. 
Rohlfsi^ Fuchs; Echinolajnjyas amplus; and Lithothamuhim sp. 

Further east the beds were seen to be dipping at an angle of lO'^ 
toAvards the north in the vicinity of the fault. 

Eastward from the last place where the beds were examined, an 
exposure of some interest Avas seen at the Mid-Station on the Old 
Cairo-Suez Raihvay. A little to the south-east is a hill of white lime- 
stone which has furnished the stone for the buildings there. The beds 
here are dipping 18"^ to 20° north, and are let down by a fault against 
the Lower Miocene beds and Oligocene sands. \\\ the quarry a good 
collection of fossils was obtained from the loose blocks scattered about. 
They are the foUoAving : Echinolampas amj)Ius, Fuchs.; E. Orlehari] 
(Jauth.; Pecten suh'malvincjp^ Blanck.; P. cristatorostatits^ Sacco.; Ostrea 
Virleti^ Desh.; 0. dUjitalina^ EicliAA'. A^ar. PohltVi^ Fuchs.; Ostrea sp.; 
MocUola Eschen\ May.; (^ardinm mu/ticostatum, Brocc; Turritella sp.; 
Stromhiis sp. ; ( \xssis sp. 

Close to the Old RailwaA' Station an interestin"; series of Ixids Avas 
found in a cutting made for some unknown purpose. The beds are 
quite different in character to any previously examined in this district. 
The folloAving is the section seen in the sides of the cutting Avhere a 
dip of \(f N.E. Avas seen : — 



• • • • • • 



• •• ■•• ■•■ 



■•• ••■ ••• 



Top. Gypseous marl 

2. Hard, brown, ferruginous, impure limestone, 

containing many fossils 

3. Gypseous marl 

4. Hard, brown, ferruginous limestone 

5. Gypseous marl 
C. Hard, yellow limestone showing above the 

bottom of the cutting I'O 



• • • • • • 



••• ••• ••• ••• ••• ••• ••< 



1-5 


metres. 


0*25 


5» 


1-0 


»1 


0-4 


?> 


1-0 


»9 



»» 



Total ^'IS metres. 



From beds 2 and 4, the following fossils AA^ere collected, showing 
these beds^to be 'of LoAver Miocene age: — Pecten sp.; Cardita sp.; 
ArcavL Fichteli, Dcnh.; Cardmm mult icostatmn^ Brocc; Cardium sp.; 
Dosinia Adansoni. Phil. ; l^niis ovnta, Penn. (many) ; T. midti- 
lamellata, Lam. ; V. cf. plicata^ Gmel. ; Venus sp.; Cytherea erycina, 



— 39 — 

Lam.; (?) Clavagella f?^Y>.; Solarium sp.; Troehiis (Catitrahiea) fauro- 
mioccenicus^ Sacco. ; T, cf. tauro-yniocanuciis ; Tnrho (Caufrainea) 
tauro-mioaenictis^ Sacco.; Turritella terebmlls^ Lam.; Firuhi^]),; Triton 
sp.; Scaphander lignarius^ Lam.; Scaphander sp. 

Collecting all the information obtained from the various ex])osures General 

° / . BectioD. 

already examined (except that near Gel)el Dhalier) the following is a 
general section of the Miocene of this district: — 

Top. Hard white limestone containing EvhinoJam- 
pas ampbts, Fuchs.; K. cf. OrlelHiri, (jauth.; 
Pieces of Cidaris sp. ; Clypeaster sp. ; Pert en 
Josslitif/lySo'w,; Pecten cristatocostattts^Succ; 
P, Schweinfurthi^ Blanck. ; P. Ziziniae, 
Blanck. ; P. sulh-malvinae^ Blanck. ; P, 
Burdiffiilensis, Lam.; Ostreasix; O.Virleti^ 
Desh. ; 0, dujUaVwa^ Eichw. var. PoJdfsi, 
Fuchs.; Modiola Escheri, May. ; Cavdium 
nudticostatinn, Broec. ; Turritella sp. ; 
Cassis sp 4*0 metres. 

2. Yellow ferruginous limestone 1*0 

3. Hard limestone weathering purple 4*8 

4. Hard white limestone 2'4 

5Mnrl (V7^ 

6. Hard yellow limestone with Lithothamnium sp. ; 

Psammechi7iysdtdnuSyA<r,; EcJiinolampas cf. 
ampbtSy Fuchs.; Pecten sp.; Ostrea Virleti^ 
Desh.; 0. digitdlinay Eichw. var. Rohlfsi^ 

JC UOIIS. •«• ... ... ... «•• .a. .«• ... X \f f f 

7. Calcareous grits passing into limestone to the 

north containing Lithothamninm lO'O „ 



»5 



8. Lithothamnium limestone 1*0 

9. Calcareous sandstone showing current-bedding 

in a remarkable way 9*0 

10. AV hite, false-bedded sandstone^, becoming lime- 

stone in places 2*;> 

11. Marly sandstone containing Pecten cristntn- 

costatuSy Sacco.; P. sitfh-mahinae, Blanck.; 
Cardita sp.; Caniium multicostatumjirocc,; 
Cardium sp.; Venus multilamellata^ Lam.; 
T'^ scalarisj Bronn.; 1'. cf. ishnidicoides^ L.; 
Cytherea erycinay Lam.; Tapes vetula^ Bast.; 
Tellina lacunosa^ (^lenrn.; Turritella tere- 
bralisy L.; T, cathedralis, Brongn T)*;*) 

12. Calcareous sandstone with flint pebbles in it; 

becomes limestone to the north I'i) 

13. False-bedded sandstone 2*0 



5> 



99 



r? 



9> 
11 



H 
O 

o 

H 

c 



14. 



15. 

ri(). 



17. 
18. 



^ 



ID. 



20. 
21. 

99 



23. 
24. 
25. 
L2(). 
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(bngloinerato and <j:rit (beeoiii(»s :i sandy, 
cjilcarcoii-^ bt'd further north) containin;^ 
Feden rrisfutoroatatus, Sacco.;.P. crifsfattts, 
Bronn. ; }\'ctuncnlus sp. ; Canl'mm sp. ; 

Venus (j'mas^^A\\\\,\ V, nndtilanirl/ata^ljim.; 

Venits sp.; Cyth^rea en/rlna, Lam.; C, cf. 
pedemoiilana^ Ag 

<^''' ** 1 ' y fi* il* ... ... ... ... ... ... ••• a.. 

Hard <j:ritty bed (Tellina 1)cm1) con tain in<i:: — 
J^eefCn sp. ; Ostrea sp. ; Pecfunndtts sp. ; 
Chnma sp. ; Lucina ortuUa, A^^ ; Luchui 
coin ndfelltt^l Aim,; Jjuelrui i>\),; Cardumi mid- 
tivostatum^ Broce. ; Cavdlum sp. ; Dos'inla 
Ada/tSitnij Phil.; lV/i?/x sp.; Ct/t/terea sp.; 
Tapes vcfida^B'dst, ; Tellina larunosa^i -henn). ; 
T. nitida^ Pol.; 7V////?asp.; Clavayella sp.; 
Natira cf. mdlepanvtata^ Lam.; Tnrritella 
terehndis. Lam 

'^'-Lcti 1 y i^i^ii >^ ... ... ... ... ... .... ... ... 

Hard, fcrrii<(inous <rrit containing: — Peciun- 
ndtts sp. ; Cardita sp. ; Card'unn mulfico- 
stafitm, Brocc. ; Curdittm sp. ; IV////.S sp. ; 
Ct/fherea s]).; 7 apes vettda, Bast.; Tellina 
laennosa^ Chemn.; Martra sp 

Sandy marl with Pertanvidus sp. ; Cardita 
sp.; Tapes vetula, Bast.; Tellina laeunosa^ 
*'iit.iiiii« ... ... ... ... ... 

C^alcareous sandy beds 

Gypseous marl 

Hard, brown, ferruL^inous, imt>nre limestone 
full of fossils 

Gypseous marl 

Hard, brown, ferru^nnous limestone 

Gypseous marl 

Hard yellow limestone 



• • • • • 



• • • • • • 



• • • • • • 



• • • • • 



• • • • • 



O'S motre.4 
6-4 



0-75 
3-0 



P25 



>» 






O'i) 




4-3 




1-5 




0-25 




1-0 




0-4 




1-0 




1-0 





Total 78*7 metres. 



>7ear Gebel 
Vm Qamr. 



Crossing the wide shallow valley tx) the north in which some fairly 
large sand-dunes have accumulated, the next })iece of Miocene was 
found as an outlier faulted against the Oligocene. As far as could 
be seen in the absence of good exposures, the whole of the series, 
with the exception of those beloAV No. 20 in the above section, is 
represented. The sand-scour here is tremendous in its power, grooving 
and planing off even the hardest rocks in a most Avonderful manner. 
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Gebel Um Qamr is an outlier wliicli has been tilted by a fault. To 
the north-west there are some fine examples of wind and Fand action. (^) 
In appearance there are a series of parallel ridges with an apparent dip 
to the north, the most northerly showing what appears to be a perfect 
dip-sloj:e. Examination of the beds in detail shows that they are 
lying practically horizontal, and the pamllel ridges are nothing except 
isolated pieces of a plateau which are being gradually eaten away by 
the sand-drift from the south-west, acting along certain planes 
of Aveakness. A hard bed on top has somewhat retarded the 
action. 

This is a hill composed of Oligocene and Eocene beds with Miocene Qebei Oafra. 
forming a fringe along the sides, or lying at the foot of the escarpment. 
On its west end, the Miocene has been faulted down against the 
Oligocene of the plain by two faults forming a " V " on its western 
end. The dips vary from N.W., W., to S.W., according as the faults go. 

Along the north side of this hill, the Miocene has been let down 
against the Oligocene by a fault hading north. On the side of this 
fault is a plug of a small geyser neck or thermal sj^ring ; this is on 
the up-throw side. The Miocene beds here have been thrown into 
small folds of which only the troughs are left. 

On the south side there occurs a small hill of Miocene beds which 
has been shifted by two dip-faults into the Oligocene, and much 
twisted and tilted. It has also been let down to the south by the 
fault which bounds Gebel Gafra on the south. Many fossils were 
found in the gritty beds, but in bad preservation. 

Further east is a small hill of sandstone and marls which has been 
let down against the Upper Moqattam beds, the throw as estimated 
from the thickness of the beds displaced is 102 metres. The following 
fossils were obtained from this place : — J^ecten submalcince^ Bl. ; P. 
cristafocostatus^ Hacco,; P. Z/^/;/w, Blanck.; P. Srhwelnfurtlu\ Hlanck.; 
P. Ge)iefefhsi\^^ Fuchs,; P. sp. ; Ostrea dlt/italifia^ Eichw. var. Rohl/si\ 
Fuchs.; Card'nim mulflcostatum^ Brocc; Teredo sp. 

The whole of the plain is now covered with Miocene deposits, but 
their boundary is not easily determined, as it is masked by a great 
quantity of gravel and down wash. 

In the cutting of the Old Railway to Suez, 4*5 kilometres north of 
Der el Beda, the loAver beds of the series were found on the upthrow 
side of the fault which bounds the plain on the south. From these 



(*) Section VI. 
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the following were collected: — Pecten Kocht\ Loc; P. crista focostatiis^ 
Sacco.; CarJIta [Acthiobolus) phimda^^RsL; Luvlna columhelhi^ Lam.; 
L. ornata^ Ag. ; Tellina lacunosa^ Chemn.; Turritella cathedralis^ 
Bronn. This bed probably corresponds to No. 16 of the above section. 

At this place the Miocene has been carried forward to the north by 
a dip-fault for about 3 kilometres. 

It is seen on examination that the beds in the plain are the loAvest 
in the series, and are lying horizontal, the higher beds occupying the 
sides. It thus seems that the plain is the result of denudation. 

To the south of the fault, between it and Der el Beda, the white 
limestone of the Miocene appears, followed by the marly, sandy beds 
to the south, the latter resting unconformably on the Oligocene 
against which it is let down by a fault hading to the north. Here the 
following fossils w^ere obtained from the horizon of Bed 14 of the 
foregoing sections : — Orhicella microcah/x^ Greg. ; (Felix sp.). ; (). 
Humphrey si ^ Felix; Porites Incrusfans^ Defr.; Pecten cristatus, Bronn.; 
P. cristatocostatus^ Sacco.; P. suhmalvince^ Blauck.; P. Schweinfurthi\ 
Blanc; P. Zizlniw^lihinck.; P. Zitteli^Fachs,; Spondylus crassieostata^ 
Lam.; Ostrea du/italina^ Eichw. var. Rohlfsi\ Fuchs.; Ostrea Virleti^ 
Desh.; Ostrea sp.; Cardita crassicosta^ Lam.; Cardita sp.; Venus cf. 
AglaurcPj Honi. ; V. islandicoldes^ Lam. ; Cytherea erycina^ Lam. ; 
Gastrochoena sp. 

From the horizon o£ Bed 6 there were obtained : — Echinolampas 
ampins^ Fuchs.; Pecten sub-malvnuv^ Blanck.; P. Ziziniue^ Blanck.; 
Cardium sp.; Venihs cf. Aglatira^^ Horn. 
Wadi Oafm. At the poiut where the Wadi Gafra collects all the drainage of the 

country to the south into one Avatercourse, a dip-fault has carried the 
escarpment of the Miocene forAvard a distance of two kilometres. 
Here the water has breached the escarpment along the line of fracture 
by a narrow gorge or "Moqta." On the upthrow side of the fault, a 
section was metisured, Avhich, although the place was not an ideal one, 
gave some clue to the possible position of the lower beds given in 
the previous section. The following is the detailed measurement : — 

Top. Hard white limestone 1*0 metres. 

2. White limestone with Lithothamnium sp. ; 

Clypeaster sp. ; Kchinolampas sp. ; and 
J. ^Cicft sp. ... ... ••• ••• ••• ••• ••• 

3. do. but containing more fossils 

4. White, sandy limestone with few fossils 

5. White limestone with Clypeaster sp. ; Pecten 

sp. ; and Ostrea sp 

C. Sandy marls 
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7. False-bedded sandstone 

0« Oclll U V IllilFl ••• ••• ••• ••• ••• ••« ••• ••• 

y. Grits and f also-bedded sandstone 

10. Sandstone with pebbles 

11. Greenish yellow marls 

12. Sandy yellow beds 

13. MarlybedslikeNo.il 

14. Hard brown sandy limestone containing fossils 

15. Marly beds similar to Nos. 11 and 13 

16. Hard brown limestone 



GO 


metres 
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42 
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99 



Total 55*75 metres. 



After comparison with the thicknesses in the previous section it was 
found that lower beds were not present. The difficulty of getting 
fossils out of the rock and the presence of much scree made it difficult 
to correlate the beds correctly. 

This cliff extends eastward past the basalt neck up to the western 
flank of the foot-hills of Gebel Awebed, and preserves its general 
character in a remarkable way. The fault Avhich let it down on the 
south side of the plain along which the Old Cairo- Suez Raihvay lies, 
dies out to the north of the basalt neck. 

To the south of the Oligocene which here forms gravel- topped 
ridges, Miocene has again been let down along the edge of the plain 
in which is the Old Post Road to Suez. This plain is in all probability 
formed of the lower members of the Miocene. From this spot was 
obtained Pecten sub-malvinw^ Blanck. ; P. Blanckenhornl; (htrea 
digitalina^ Eichw. var. Bohlf^sij Fuchs. ; Ostrea sp. 

From the base of the Miocene 15 kilometres east of Der el 
Beda the following fossils Avere obtained : — Srufella Dejlersiy 
Gauth. ; Scutella sp. ; Brij<.so])Sf\s sp. nov. ; Pecten Kochi^ Loc. ; 
P. Schweinfurfhij Blanck. ; Pecten Zizlnitr^ Bl. ; J\ Suhmalvince^ 
Blanck. ; P. Burd'Kjalensis^ Lam. ; Pecten sp. ; Pectanculius sp. ; Cardita 
sp. ; Cardium paucicostatum^ Sow. ; (\ midticostatnm^ Brocc. ; Ca7\Unvi 
sp. ; Doslnia orbicularis^ Ag. ; T>///^ssp. ; (?) Cytherea sp. ; Tapes 
vetula^ Bast. ; < 'orhida rerobfta^ Brocc. ; Turrite/la sp. ; Ficula condita^ 
Bronn. There is here a mingling of Lower and Middle Miocene 
types which points to the border line between the two stages. If the 
echinids and pecten fauna be taken into consideration, Avith the 
exception of P. Kochi they prove the Middle Miocene age of the bed. 
If on the other hand ( \irdi/fm paucicost/ftfim^ Corlmla revtduta^ Tapes 
vetula^ and Ficula condita be taken, there is here an assemblage of 
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fossils which might bo found in any Lower Miocene dejx)sit. It is to 
be noted, however, that the pectens and echinids occur in tlie upper 
part of the bed, while tho.se with a Lower Miocene facies are found in 
the lower half. 
Qebei Gafeisad Round this hill the Miocene forms a sort of semi-circle on the south 

or Agleiat 

Qamr. and west sides. (J) It is faulted against the Oligocene which is 

raised on the edge of the volcanic neck ; Avliile on the north-east side 
also it is let down by a fault. In the greater part of the cliff, the 
up])er beds of the general section are absent, while the lower are below 
the level of the plain or covered by down-wa.sh. On the south-west 
side, however, the lower beds are seen at the base of the cliff about 2 
kilometres from Gebel Gafeisad. Here Bed 14 yielded the following 
fossils: — OrbiceUa (ruettardi; Clypeaster accllvis^ Pom el. ; Perten 
ZizifiiWy Blanck. ; ]\ rrisfontstafff.s^ Sacco. ; I\ Kochi^ Loc. ; Ostrea 
virlefi\ Desh. ; while in the stinds below pieces of mammalian bones 
were found, but in a very bad state of preservation. 

To the east of Gebel Gafeisad, the Miocene is let down to the east 
and south against the Oligocene. These faults gradually die out and 
the Oligocene appem's eventually as a ridge in the Miocene, being 
brought on a fold from which the Miocene has been worn away. There 
apptjars here a combination of two sets of folds, as the Oligocene beds 
disappear under the Miocene beds and outcrop again to the east of El 
Gherbe, which is the remains of a syncline. In the Miocene there is 
scarcely any dip at all, and it lies horizontally upon the Oligocene. This 
Avould point to the large open plain of ICl Hammad being made of 
Oligocene. In this neighbourhood the action of the sand and wind is 
very marked as shown by the grooving and ridging of the beds. In 
many places the beds are grooved and polished as if a glacier had 
passed over them. 

Between El Gherbe and (iebel Shabrawet the Miocene has been let 
down by a fault against the Eocene along the edge of the plain. Here 
the limestone has been planed down considerably by sand action, and 
it is doubtful if any veixl dip exists. In this ridge at Gebel Faied, 
Blanckenhorn (^) describes a section of 22*5 metres of limestones, 
marls and clays, continuing: — LifhofhcunNrum; I/efnuhsfei/ina; Cellepora 
])ob/fhele;'AviciiIa aff. tarentlna; ('h/pea.'iter arrlicf\s; Pecten latissimns; 
P. suhmalvlnae; P. Ziziniae; P, crhsfafus; P.cr'ustatocostatus; P. Burdi- 
galeusis; P. (jloriamarls var. hiiHjtrvis Sacc. ; Perna Sokhmi; ();<trea 



(0 See Section III. 
(*) Op. cit. p. 86-S7. 



— 45 — 

Virleti; O. difjitallna: Voikk cf. plica fa; Cytherea erycina; Tapes cf. 
vetula; TurriteUa tricar'nuita; ('innis sp. ; (\issls sj). ; Nativa sp. In 
this ridge the author also found the following in descending order 4*5 
kilometres W. of Shabrawet: — From bed 8 (of General Section p. 13, 
MS.) Cellepora palmata^ with Cryptanyia ])arasitica Mich. 

From Beds 11 and 12, but mainly 11 : — Clypeaster isthmicus Fuchs.; 
(\ pentadactylns Peron et Gauth. ; Scntella Deflersl^ Gauth.; Evhlno- 
lampas cf. amplus Fuchs ; Perivosmiis Jatus Ag.; Pecten Schceinfurthi 
Blanck.; Ostrea Virleti Desh. 

Further east the lower sandier beds of the Miocene are nipped out, 
the Eocene and Miocene limestones being brought together. 

Crossing the Eocene and Oligocene beds to the main mass of the 
Miocene on the upthrow side of the fault, a place was selected for 
another section to be measured, as the beds seemed to be changing in 
character. This lies 12*5 kilometres WSW. of Gebel Shabrawet 
(See Profile No. 1 and Section II). 

The following are the details of the section : — 

Top. Hard white limestone containing Orhicella 
cf. Defrancei ; 0, microcalf/x, Felix sp. : 
Goniastrea hulicora; Echinolampas amplus, 
Fuchs. ; E. cf. amplus, Fuchs. ; Pecten 
Ziziniae, Blanck.; P. suhmalvinae, Blanck.; 
P. cristatocostafuSy Sacco. ; Perna sj). ; 
Ostrea digitalina, Eichw. var. Pohl/si, 
Fuchs.; 0. virleti, Dosh. ; Litliodomus, sp. ; 
Cliama sp.; Cliama, Ql,gryphyoides, Lam. ; 
Venus gigas,\2Vi\x\.\ V. cL ishuidicoides, Lam, 3*0 metres. 

2. Soft white limestone with similar fossils ... 4*5 

3. Hard white limestone forming a ledge 1*75 

4. White lithothamnium limestone S'l) 

5. Softer white limestone contjiining Echinnlam'' 

pas cf. amplus Fuchs. ; Pecten suhmalrinae,; 
LitJiodomus sp. ; and Panopaea Menardi 
j_/t7oii. ... ... ... ••> ... ... ... ... \j \i 

0. Harder white limestone with a few i)ectens ... 7*() 

7. White limestone containing TAthothamninm : 

Corals; Ostrea Virleti; Teredo f^p 4 '4 

8. Yellowish limestone with Cellepora palmata, 

and Cri/ptangia jyarasitica, Mich. ; Ostrea 

digitalina, Eichw. var. Pohlfsi, Fuchs. ; 0. 

gingensis Tar. setensis Blanck. ; 0. Virleti ; 

J. ereao sp. ... •»• ••• ••• ••• ••• ••• 

9. Blue marly clay containing: — Brtjozoa; l\'iten 

Josslingi, Sow. ; 7^. KochI, Loc. ; Mgtilffs 
sp.; Ci/tlwrea erycina^ Lam. ; Sili(juarias[^r, 
Strombus sp. ; Conus sp 0*5 
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10. 
11. 
12. 



• • • • • • 



13. 



14. 
1.5. 



16. 
17. 
18. 



• •• ••« ••• 



Gritty sandstone... 

Falsebedded ^itty sandstone ... 

Marly beds brownish at base, but blue at 
top containing g}^suni and ferruginous 
nodules, and Psammeclmius FuchsiGauih.; 
Clypeaster sp. ; Feden cristatocostatus ; 
P, Jossliiufi ; 1\ cf . Zitteli, Fuchs. ; P. 
revolutuSjWich.; P. Ztzintae.; P. concavvs, 
Blanck. ; P. Svhweinfurthi, ; and P. Kochi 

Brown limestone with Cellejyora poli/thele 
W, var. sufM/lobosa, Fuchs. ; Psammechinus 
dithius, Ag. ; Cidaris areniorwiisisy Desh. ; 
Clyjyeaster acclivis^ Poniel. ; Scutella sp. ; 
Kchinolamjms cf . ampins, ; Pericosm us hit «/.«, 
Ag. ; Bryozoa, ; Pecten suhmahlnae, : P. 
hirdigalensis ; P. Kochi; P. Svhweinfurthi ; 
P. Geneffensis ; Spoiulylus crassicostatus^ 
Lam. ; Ostrea Virleti ; 0, difjitalina ; 
Ostrea sp. : Mytilus sp. ; ModioJa KscJieri^ 
May. ; Area sp. ; Pectunculns sp. ; Cardita 
sp. ; Cardium sp. ; Venus gigaSy Lam. ; 
P., sp. ; Cytherea erycina ; Xenophora sp.; 
Siliquaria anguina L. ; Natica sp. ; Turri- 
tella terehralisy L.; T. cathedralis^ Brongn. ; 
Ficula comlita^ Brongn. ; Scalar ia amoena, 
Phil.; Triton sp.; Conus sp. ; Serpula sp. ; 

.djumfinc a^L/. ... ... ... ... ... ... ... 

Marly limestone containing Ostrea digital ina 
var. I^ohlf si 'diid 0. Virleti 

Limestone containing Lithothamnium sp. ; O- 
daris avenionensis, Desm. ; Clypeaster isth- 
micusy Fuchs. ; Scutella Vejlersi, Gauth. ; 
Echinolam2)as ampins^ Fuchs. ; E. Orlebari, 
Gauth. and some pectens ... 

Grits 



• • • • • • 



• • • • • • 



• • • • • • 



I • t • • t 



Grits with Clypeaster sj). and Pecten sp. 
Hard yellow limestone with grits ... . 

Total 



9*5 metres 
25 



73 



20 



0-3 
2*5 
1-0 
1-75 
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91 



7G*5 metres. 



Compared with the beds given in the previous sections, there 
is a considerable modification in the characters of the beds, which 
points to a deepening of the water towards the cast. Taking the 
Gritty Sandstone with the Falsebedded Sandstone at its base as a 
landmark (this has been found an excellent indicator), it is found 
that the hmestones above it have thickened considei'ably and 
become purer, while the Ostrea, only previously found at the top of 
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the series, are found to exist in them from top to bottom. These 
fossils likewise make their appearance below the sandstone. Below the 
sandstone the changes are equally apparent, for whereas in the previous 
section it was a succession of sandstones and grits, in the present one 
these are represented by marls and limestones with some gritty beds 
at the base. The lowest bed in this section corresponds to Bed 20 of 
the previous section which marks the lowest member of the Helvetian 
stage. Evidence of the gradual change of the character of the beds 
was seen in the different places where they were examined subsequent 
to the measurement of the previous section, and it was on account of 
this that the present section was measured so as to guard against a 
false correlation later on. 

Between this place and El Gherbe the outcrops of the marly beds of 
the Miocene and the Oligcxiene sands vary considerably. This seems to 
depend on the position of the anticlines and synclines into which the 
older beds were thrown ])rior to the deposition of the Miocene. On 
the east and west sides the beds in the Miocene gradually become lower 
and lower until they lose themselves in the level of the plain ; this is 
largely due to the planing-down of the limestones by sand-drift, thus 
forming a false dipslope,(^) while in reality the beds in the plain are 
the lower members of the series. On the extreme east corner of this 
cliff (the Fuchsberg of Schweinfurth) a small fault has caused a re- 
duplication of the beds and produced a wider outcrop of the underlying 
beds. From this point the beds are gradually worn down to plain 
level near the old Railway Station of Awebed. 

This place has been examined by many geologists and many differ- oebei Oenefe. 
ences of opinion have been expressed about the age and position of 
the beds found there. In 1900, MM. Deperet and Fourtau (^) 
published a paper in which they claimed that IG metres of sandstone 
found there belong to the Burdigalien, while another section of 
11 metres of limestones which they regard as superposed on the 
sandstone represent the Vindobonien or Upper Miocene. 

Blanckenhorn (^) regards these sections as being parallel with each 
other and not superposed, and believes all the beds hi this place to be 
Helvetian or Middle Miocene. He gives three sections which he 
examined and correlates them with those of the previous authors. 
This same author (^) speaking of the earth movements which preceded 



(«) See Section VI., Skttcli I. 

(•) Comptet) Keiidus dva Scaiio'S de I'Acad. des Sriciues, liK)0, p. 402. 
(«) "Das Miocan" Zeitschr. d. Deutsch. (leol. Ge.sclls., 11)01, pp. 85-0. 
(<) do. do. ,, „ „ „ „ 11)01, p. 68. 
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the Miocene, wiys that the Eocene was thrown by faults into a scries 
of "horsts" aj^ainst which the Miocene was laid in a reef-Hke maimer. 
Gebel (xenefe was one of the examples of "horsts" given. This state- 
ment is not correct as regards this area, and a glance at Section I., will 
show that the only possible explanation of the difference in level of the 
beds at the two places — Fuchsberg and Genefe — is faulting. 

It is to be regretted that in neither case do the authors above 
mentioned give a definite ])osition to their sections, so that subsequent 
workers who wish to test the evidence adduced could examine the 
actual places. 

At the foot of the Eocene cliff (^) from O'o to 0*75 kilometres to 
the north of the Genefe Co's Houses the beds corresj)ond generally to 
the lowest seen in the previous Section (12 km. W.S.W. of Shabrawet). 
At this place the signs of deepening water are nuich accentuated ; the 
sandstone with false-bedding has been replaced by a calcareous sand- 
stone which weathers in a spheroidal manner and contains numerous 
fossils. 

At the corner of the cliff on the ikmIIi end of (iebel Genefe the 
Miocene beds have been let down at least 97 metres ; the fault grad- 
ually dies out towards the south until it is replaced by a syncline in 
the Eocene in which the Miocene lies. 

At 2'o kilometres S*E. of Genefe Co's Houses (^) the following 
section was seen: — 

Top. Calcareous sandy beds 3*5 metres. 

2. Gritty limestone full of small (jvyphaa mediter^ 

luixca *•* ••« ... ... .*. ... ... *• *) 'I. 

3. Brown sandy beds with hard calcareous con- 

C/l ' IKjIlS ... ... ••• ... ... ... .•• ... •^v' 

4. Gritty limestone containing Pericosmus latus ; 

Grf/pluva jnediten^anea ; Ostrea sp. ; Li- 
thodomus sp. ; (?) Cf/therea sp. ; JWitica sj). 2'0 

5. Brown sandier beds containing casts of pele- 

C'\ pocia ..• ... ... ... ... •.• .. ... *) \j 

6. Greyish limestone containing along with the 

previous bed the following fossils : Clf/pe- 
aster accUviSy Pomel. ; Pliolampas Pioti, 
Gauth. ; Pecten Burd'ujalensis ; P. KochL ; 
P. Zizinur; P. sidtmalvinw, P. {Macro- 
rhlantt/s) nov. sp. ; P. oistatocostatus ; 
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(») Seo Profile II., Plate III, and Section I. 
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Pectmicuhts sp. ; Cardita sp. ; Lucina sp. ; 
Diphhlonta rotmulata, Mont. ; Cardium 
paucicostatum^ Sow. ; Cardium sp. ; Tapes 
sp. ; TeUina sp. ; Teredo sp. ; Stromhus sp. ; 
Cassis sp 

Brownish sandy limestone... 

Marly greenish clay, streaked purple and red, 
and containing much gypsum ... 



' • • • • • 



• • • • • • 



• • • • • • 



Below this bed further on comes : 
Brown impure sandy limestone ... 
(Jreenish marly clays to ground level 
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48*05 metres. 



The following is ii section measured about 1 kilometre south of 
he Genefe Co's Houses : 



2. 
3. 



4. 



Tojj. Vellowish limestone containing Lithophyllia 

sp. ; Echinolampas Orlehiri ; TAthodomns 

sp. ; Cardita crassicosta^ Lam.; Chama sp. ; 

Verms cf. tjigas, ; Plwludomf/a Puschi, 

v^ vll vAL • ... ... ... ••• ... .•• ••• ..• 

Soft, yellowish lithothamnium limestone ... 

Harder grey limestone standing out in the 

cliff and containing lAthotluimnium and 

\^' ol I "ill ol.'. ... ... ... ••• *.. ... ... 

Softer white chalky limestone with Ju/tino- 
lampas sy). ; Pertens ; Ostrea Virleti ; and 
Gryphdu mediterranea 

Lithothamnium limestone with a few Pectens 

Bed similar to No. 4 containing Echinolampas; 
Pertens; and Gryphaa mediterranea 

White limestone with Lithothamnium; IleteriH 
stegina sp. ; Kvlnnolampas sp. ; Pecten sp. 

Ileterostegina limestime 

Ileterostegina limestone containing Celleponi 
palmata with Cryptangia j^arasitica ; Cly- 
peaster acclins ; Pecten suhmalrimv ; P, 
Koehi, IjOC. ; P. (Macrochlamys) sp. nov. ; 
Spondylus crassirostafus, Lam. ; Ostrea 1 7- 
rleti; Cardium sp.; Cytherea sp.; Turritella 
terehralis, Lam. ; T, cathedralis, Brongn. ; 

-I I c (flic sp. ..• ... ... ... ... ... ... 

Ileterostegina limestciK^ containing many 

l)(»ctens of the same species as those above. 

Brown clayey bed 



5. 
(). 

7. 

8. 
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10. 
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13. 
14. 



10. 



(19. 

-K a). 

£ K , 21. 

o o ^ 2*^ 



12. Greenish marly beds streaked with gypsum 
and containing flat, lenticular, ochreous 
concrei'ions ••• ••• ••• ••• ••• ••• ••• 

Calcareous sandy beds 

Gritty limestone with Grypluca mediterranea 

Brown sandy beds with hard calcareous con- 
C/Lv lions ••• ••• ••• ••• •■• ••• ••• ••• 

Gritty limestone containing Fericosmits lotus; 
Ostrea sp. ; Grypluea mediterranea ; Li- 
thodomus sp. ; (?) Cytlierea sp. ; Xatica sp. 

17. Brown sandier beds containing together with 

X^t. UcXO**** ••• •«• ••• ••« ••• ••• ••• 

18. Greyish limestone, Chjpeaster accUris ; Plio- 

lamjhis Pioti, Gauth. ; Fecfen Zizin'uv ; P. 

liurdiffalensis; P. suhmalvi/uv ; P, Kocld ; 

P. crUtatovostatus ; P, {Macrocldamys) sp. 

nov. ; Pectuneidus sp. ; Cardita sp.; Luc'ma 

sp.; Dlplodoiiia rot a ndata, Mont; Cardium 

sp. ; C, puHclcodatum, Sow. ; Tapes sp. ; 

. Tellina sp. ; Panojxta intermedia, Sow. ; 

Teredo sp. ; Stromhits sp. ; Cassis sp. ... 

Brownish sandy limestone 

B(»d of gypsumized limestone 

Gypseous clays ... 

Sandier gyi)seous clays 

23. Brown imi)ure sandy limestone 

^2i, (ireenish marly clays to ground level 

xorai ... ... ... 
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In this section Beds 1 to 20 correspond tx) those seen in the Section, 
12 kilometres WSW. of Shabrawet, although in general the beds arc 
much thickened, and have been deposited in deeper water. The main 
points of difference here are the replacement of the gritty and falsebed- 
ded sandstones of tlie ])revious sections by Heterostegina limestone. 
Up to this point no fossils have ever been found in these beds. 
Another point to be noticed is the great thickening of the clay bed 
under the Heterostegina limestone, as well as the beds below it. This 
all points to better supply of sediment, while the increase of limestone 
indicates a deeper water. 

It is strange that Blanckenhorn who spent some days at Genefe 
should onlv find about 30 metres of Miocene beds there, and that 
having found the Heterostegina limestone he did not see the big mass 
of \vhite limestone also. 

The beds below No. 20 in this section may be regarded as belonging 
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to the upper part of the Lower Miocene. In beds 17 and 18 fossils 
having a Lower Miocene facies mingle with those characteristic of the 
Heh'etian,and this may probably represent the transition sti\ge between 
the two parts of the Miocene. 

About 0*75 kilometres south of the Genefe Go's Houses the Miocene 
is broken by a dip-fault, the white limestone being let down against 
the lowest marls seen there, i.e., with a throw of fi4 metres. 

It is now possible to give a general table of correlation of the beds 
in the three sections which were measured. 



Section I up to Middle Station. 
Old Railway to Suez. 



Beds Ito 5 

), <>, 7 and 8 

„ 9 and 10— Fal>e- 
bedded sands. 

» 11 

M 12 to 15 

Lower Miocene 
Beds K; to 2G . . . . 



Section IT, 12. *> kilonietrett 
WSW. of Shabrawet. 



Bed 1 to () but much 

thickened . . , . 

„ 7, 8 and i) 

„ 10 and 11 

12 

'! 13 to 18 

Not present 



section III, 2.5 kilometres 
SK. of Oenefe Co's Houses. 



Bed 1 of others not i)resent 

Beds 1, 2, 3 and 4. 
„ 5, G and 7. 






8, D and 10. 
11 and 12. 
13 to 20. 

21 to 24. 



Leaving Gebel Genefe and going in the direction of Gebel Awebed 

the beds are seen U) approximate more in character to those in the 

Shabrawet section than of that at Gebel Genefe. They are, in fact, 

niidway between the two sections, as the sandstones in the middle 

begin to yield fossils and show the first tendency to pass into limestones. 

The whole of the beds are here ])resent that were seen in Section II. 

On the south side of the Old Railway to Suez the Miocene at this 

point (7 kilometres N.E. of Gebel Awebed) is let in by a trough-fault, 

between ridges of Eocene and Oligocene. Further west close to an 

inlier of Eocene, the beds have been shifted to the north by a dip-fault, 

the more northerly of the two fractures forming the trough-fault being 

cut off by it. From this place the following fossils were obtained in 

descending order : — 



Top. Orhicella Schwein/urthi ; 0. microcalff.t'y Fel. ; 0. Ilumphreysi^ 
Fel. ; and 0, amhujiuu 
From Falsebedded Sandstone : Pecten Geneffensis ; P. crista" 
tocostatus ; Spondylus hifrons ; Ostrea sp. 



-- 52 — 

From the socond bod below the previous bed : Cellejwra 

pohfiliele var. sidHjlnhosa^ Fiiclis ; l^eden Schtcehi/urthi ; 

P. JossVuHji ; J\ Knch'i ; P, suhmalvimr; P,crlsfa(iH'offatiii( ; 

P. Geuefensis ; (K^ttra dhjifalina ; Tellina sp. 
FronH he next lower bed, Pecten Ziz'iniiv ; P. Schtceift/urthi ; 

and P, siilfmalrimr. 

Nciir the foot of (iebel Awebed, tlic False-bedded Sandstone assumes 
the aj)pearance of a limestone and is full of (/ellepora jfahnafa ; IWfen 
snhmahinae ; l\ vrlsfatocifstatuf^ ; P. (lenej^ensis ; J\ Burdlijalei^sis ; 
(\irdhnn sp. ; (\ midtn'ostatiim; Venus chtthrata ; Cytherea et'ycina ; 
T(tpes vctida ; Tapes sp.; and Flcfda condifa Bron<^n. 

On the west end of Gebel Awebed the Miocene is a good deiil dis- 
turbed. It is let down on both sides of a ridge of Lower Moqattain 
l)eds, the Uj)])er Moqattain beds l)einj^ torn in two by the fault, rather 
than broken in a clean fracture. For the relations of the Ijeds to each 
other see Section V. On the south side of the ridge of Lower Mo(jat- 
tani beds the Miocene has been let down al)out 150 metres. Further 
east where the fault ends, the Ohgocene comes up through the Miocene, 
but is soon covered up once more. The Miocene beils on the south 
Hank of Gebel Awel)cd are more nearly akin in character to those of 
fiel>el Gencfe than to those in the west and north, in fact, they have 
almost become identical with them. These are faulted down a<nunst 
the Eocene » of Gebel AweJied. (See Section II for the relations of 
the rocks to each other.) 

The Miocene i)ractically occupies the whole space between the foot 
of Gebel Awebed and Gebel Ataqa. In the middle it is covered by a 
thin layer of conglomerate an<l marly sand, which will l)e referred to 
hiter. Near House 12 of the Old Suez Post Koad it has l>een let down 
by a fault agahist the Ui)per Mo(jattam beds of the Eocene. Here 
the beds are tilted away from the fault at the point of greatest throw 
at an angle of lo^. This forms a syncline with the beds dipping away 
from the ridge of Awebed. A dip-fault also breaks the escarpment at 
this point, and carries it forward about half a kilometre. It is due to 
this fault, no doubt, that the beds are thrown up into such a sharp 
dip near the pn^vious line of fnicture. It is estimated that there are 
al>out 40 metres of white limestone here, and the lower beds are also 
undoubtedly present, though not well exposed. 

Kkds of Doubtful Agk : — 
Near House \2 of the Old Post Road to Suez, a small areji of s^mds, 
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conglomerates and clays is met with. The folh^wing is the section of 
this formation: — 

Top. Fh'nt congloinerato with calcareous cenioiit ... 15 to 17 metres. 

2. Falsebedded grit 0*5 „ 

3. Saliferous clay or marl, greenish in colour, with 

a fossiliferous hand of imi)ure limestone 
containing the following fossils; Psamm- 
echinus Fttchsiy Gauth. ; Agassizia Zitteli 
Fuchs.; Pecten rrigtaforostutug^SvLCCo.; 1\ 
Kochiy Loc. ; Amusium sp.; with horingsof 
a sponge like Cliotia in it. Flacuna miih- 
cenica^ Fuchs.; Area sp.; Pectummlus sp. ; 
Cardita sp. ; Cardinm midticostatiuny Broc. ; 
C, cf. oblonginn^ Chenin. ; Cardium sp. ; 
Venus cf. udandicoides L,; V,islandicoides; 
Tapes i^etuhiy Bast.; Tapes sp. ; Tellina lac- 
unosuy Chenin.; Madra suhtrunrata, Mont.; 
Tliraciapuheseens^\x\ix\,\ T, Bellard'i^Fict.; 
Pholculomya Puschi, Goldf. ; Sol en margin- 
at us, Penn = S. vagina. ; Psammosolen 
strigillatus, L.; Clavagella ItanlUnn, Bro2c.; 
Turritella terehralis, L. ; Ficula cf . condiia 
Brongn. ; Finda sp. ; Olira jhimmida ; 
Conus sp 2 metres. 

These fossils were all returned as of Helvetian a^e by Dr. Bhincken- 
Iiocn, and as far as palaeontological evidence goes, it wouhl l)e right 
to put down the age of this deposit as Middle Miocene. But the field 
evidence is against this. In the first place, these beds rest very 
disconlantly on Middle Miocene rocks ; they have been deposited sub- 
sequent to a fault which has shifted the Miocene escarpment forward, 
and are laid against the upthrow side in a reef-like manner, only the 
upper conglomeratic bed overto])ping the small fault-scarp; they have 
no affinity lithologically with the Mi(x?ene beds, the latter being lime- 
stone, undoubtedly of marine origin, while they are fluviomarine. 
A curious fact is, that nearly all the fossils mentioned, with the 
exception of Macfni subtninaUa^ w^ere obtained from the lower half 
of the Miocene beds in the immediate neighbourhood, the fossil above- 
mentioned not having been found previously in the Miocene in any 
place m Egypt except Siwa. It occurs, however, all through the 
marine Pliocene of the Lower and Middle stages. Takin<»: into consid- 
eration all the observations advanced, the inference to be drawn from 
them is that the Miocene fossils have been washed into these beds 
from the neighbouring Helvetian deposits, and that the age of the 
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beds in question is not Helvetian but Middle Pliocene. Beds of this 
age were found by Schweinfurth in 1899 at the south foot of the 
Ataqa range, and in these according to Blanckenhorn (^) Ostrea cucuh 
lata unaccompanied by Pecten henedivtus occurred together with young 
Ostrea digitaJina and a rolled Pecten concavus Blanck. The probabil- 
ities are thus all in favour of the Pliocene age of the beds near House 
12, on the Old Post Road to Suez. 

As would be expected from the knowledge that the whole of the 
Miocene deposits are Mediterranean, a strong unconformity exists 
between them and the older formation, which becomes more marked 
as the country is examined from Avest to eiist. The subsidence which 
allowed the entrance of the sea originated in the north-west and 
gradually travelled southwards during the deposition of the Lower 
Miocene. Towards the west, denudation of the basalt had not pro- 
ceeded very far l^efore the latter was submerged and covered by the 
fluviomarine deposits of the Lower Miocene. Further to the east all 
the basalt, except on the flanks of the volcanic cones, was removed, 
while still further on, the Oligocene sands and gravels have been 
considerably denuded l)efore they were coAcred by the Miocene. It is 
difficult to say definitely whether the pure white limestone of the 
Middle Miocene which is found at Gebel (Jenefe and round about that 
neighbourhood, ever existed as such in the vicinity of Cairo. All the 
evidence seems to ])oint the other way. From Cairo eastward the 
Middle Miocene beds gradually pass from a gritty limestone into a 
pure white chalky rock of greater thickness, while the lower beds of 
sand, pebbles, and grits become gradually changed into impure lime- 
stones. It seems to the Avriter that there is evidence of a fairly quick 
rise of the sea-floor, in the presence of beds of sands, grits, and pebbles, 
about 26 metres thick which show remarkable current-bedding, overlie 
impure limestones, and pass sharply into limestones above except in 
the vicinity of (lebel Genefe and Awebed. This looks as if there 
was a long flat anticline, in the district where the sandstone is a 
characteristic feature, the corresponding trough or syncline being in the 
neighbourhood of the hills above-mentioned. This would account for 
the greatly increased thickness of the beds hi the latter area, while the 
sharp passage from the sandstone into limestone in the former district 
may indicate a sudden deepening of the water once more. The 
evidence collected by Blanckenhorn (^) at Mogara shows that the 
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Middle Miocene was there of a shallow water type, and this apparently 
extended to the Cairo- Suez district during the dej)osition of the lower 
part of the Helvetian. On the whole, the evidence is against white 
Helvetian limestone ever having been present in the neighbourhood 
of Cairo. 

Blanckenhorn has stated (^) that the Miocene has been laid against 
Geljel Ataqa in a reef-like manner, the range liaving been produced 
by faulting in pre-Miocene times. This is contnu-y to the field-evid- 
ence. What is seen on examination of the gi'ound j)assing from the 
fault-line towards the younger beds is as follows: On the fault lie 
the Upper Moqattam beds resting ag-ainst the Lower Mo([attam, while 
following in ascending order come the Oligocene, and then the Miocene. 
The field relations of these l>ed8 are the same here as in the other 
parts of the area. There is no evidence of a fault prior to Miocene 
times, but on the contrary the Upper Moqattam, Oligocene, and Miocene 
beds are all alike bent up towards the fault as if there had been a 
certain amount of tearing prior to the fracture such as has been 
described at the west end of Awebed, and are dipping away from the 
Ataqa ridge. If the statement of Blanckenhorn were correct there 
ought to be an overlap of the Miocene over the eroded edges of the 
Eocene, and the beds of the former should be lying horizontid and 
touching the sides of Gebel Ataqa. Such is not the case, and the writer 
is compelled by the evidence at his disposal to state that the Miocene 
has been let down into its present position, and that no evidence of 
pre-Miocene faulting exists in this district. 



(t) Ia>c. fit. p. ^v^. 
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CHAPTER IV. 



OLIGOGENE. 

The beds whicli are put in this forniatioii are found all over the 
district under description, wherever the younger Miocene beds have 
been removed. They occupy the space between the Upper Moqattam 
beds and the basalt flows, or, where the latter are absent, the Miocene 
beds, but in no single instance havii they been found resting directly 
on the Lower Moqattam. In character, these beds are somewhat 
variable in different places, but as a whole they ])ossess the appearance 
of deposits whicli have been laid down during a Continental period. 
Turning to the detailed description of the various ex])Osures the first 
to be noticed is Gel)el Ahmar. 

Gehel Ahmar. — This hill derives its name from its general red 
colour. It is situated at the extreme north end of Gebel Moqattam 
and is evidently the remains of a geyser which at one time poured 
forth its warm silicated water after the dei)osition of the sands and 
gravels of the Petrified Forest. It is composed of a silicified sandstone 
or quartzite using the latter name in a loose way. Speaking correctly 
it is composed of layers of sand and j^ebbles set in a matrix of chal- 
cedonic silica. In places strong falsebedding can be seen ; while in 
others pockets of loose sand are occasionally noted. The prevailing 
colour of the stone is an ochreous brown or red; but some of it again is 
almost as black as basalt. It breaks verv readilv and with a somewhat 
splintery fracture, and on a fresh fracture has the peculiar, watery 
lustre characteristic of silica. It is quarried for millstones, but a good 
deal of the stone is used in building the lower ])art of the w^alls in 
damp situations to counteract the effects of the salts which rise up 
from below and tend to disintegrate the limestone. It is also used 
as macadam on certain of the roads in Cairo. 

On the top of Gebel Moqattam are the remains of an old geyser 
named by German geologists "Rennebaum's Volcano." This is a black 
conical mound basin-shaped at the top, and consisting of a black sili- 
cated grit. This shows lines of silicification sloping in towards the 



- 57 - 

centre. A shaft has been sunk by some one which shows the junction 
between the limestone and the sandstone. At the junction the Hme- 
stone is much decomposed and is of all shades of colour from brown 
to purple. In places it has the appearance of mortor owing to the 
admixture of sand. 

A little to the north of the Moqattam some red hills rise up in a • 
more or less isolated fashion out of the confused mass of gravel and 
sandy mounds. Thase are the hills known as "Gebel Kreibun." They 
consist of fine sand of various colours, consolidated in places into 
sandstone, while in others they form a sandy marl by the increase of 
clay. These sandstones are strongly falsebedded and baar a strong 
resemblance to the Gebel Ahmar stone. These hills owe their existence 
to the presence of a hard plug of silicified rock in their centre which 
enables them to withstand denudation. In this plug Unes of silicifica- 
tion are seen dipping towards the centre. Thi^,with a sort of basin-like 
depression, suggests that these hills are the stumps of geysers. At 
their foot in the low ground many beautiful shades of coloured sands 
are found. They range from pure w^hite through yellow and red to 
purple. On the south side of these hills there is a w^hite sandstone at 
their base with a slight westerlv inclination. In thickness the whole 
of this series is from 33 to 35 metres. 

To the south of House No. 3 on the Old Post Road and underlying 
the basalt, there is a grit underlaid by pure white sand. 

Along the north edge of the plateau of the Moqattam there are the 
remains of a geyser. Here the limestone is always rotten looking, and 
iron-stained like the sandstone, Avhile the lines of colouring run either 
vertically or at a steep angle to the throat of the geyser. 

At the place where the plateau of the Moqattam merges int(^ the 
general trend of the ground is the beginning of the Petrified Forest. 
Here Oligocene sands juid fossil wood cover the Eocene limestone, 
while the remains of a geyser is seen in a small hill near by. The 
ridge of silicified sandstone which runs northwest from this point is 
evidently a continuation of the fissure noted along the foot of the 
Moqattam and culminates in " Rennebaum's Volcano." Out of this 
fissure issued the silicated waters which petrified the trees lying in the 
sands. This ridge of silicified sandstone occupies the highest point 
in the Petrified Forest of the present day, and it seems likely that the 
difference in height between it and the surrounding country might be 
taken as representing the thickness of the original beds w^hich have 
been denuded away. To the south of this ridge are many pieces of 
silicified wood and trunks of trees, some of which were 16 metres long 



— 58 — 

and proportionately thick. It is to be noted that, in the district under 
consideration, no fossil wood has ever been found in any quantity 
except in the neigh l:x)ur hood of geysers or geyser fissures. 

The following are the genera and species of the different silicified 
trees found here. 

Araucario.vylon Aegyj)tiacum Krauss in Uiiflrer. 

Palmyloxylon Aschersoni Schenk. 

NicoUa Aegyptiaca Un<^er. 

Laurinoxylon 2>rimigenium 

Acacioirylon antiqmnn Schenk. 

Caj^parido.rylon Geinitzl 

Jhmheyo.rylon At^gyptiacum 

Fico.rylon cretaceum Sjlienk. 

Near the southern edge of this fossil tree area and about 1'5 kilo- 
metres N.W. of the excavation known as Bir el Fahni, the followhig 
section was seen: — 

Top. Sand and <^ravel containin^j: much fofisil wood.. 13 metres. 
2. Variegated sands, red, white, and yellow 7 „ 

The sands contained a good deal of salt which had bound them into 
a hard crust on the surface. 

Gehel Ansuri. — To the west of Gebel Ansuri, Oligocene Ixjds come 
between the Eocene and the Miocene, and are seen to pass under the 
basalt. Here there is a plugged-up fissure out of which silicated waters 
evidently issued ; it is now marked by a narnnv, dykelike mass of sili- 
cified sandstone. On the top of the Eocene hill there are also the 
remains of a geyser in the form of a rounded plug, representing un- 
doubtedly the neck. 

Gebel el Angohia, — Along the west of the ridge of El Angobia are 
several filled-up fissures of thermal springs. These occur along the 
junction line of the Oligocene and Eocene. All round this ridge are 
seen the denuded plugs of various fissures, and it would seem that, in 
the formation of the ridge, cracks had been produced, up which the 
thermal waters came. In ])laces where the basalt appears to the north 
of El Angobia, geyser pipes are seen in the Oligocene overlaid by the 
former rock. Further north geyser pipes appear like small islands at 
this point in the lowest Ixjds of the Miocene. It is to be noted, however, 
that the evidence is all against these geysers having been in action 
after these beds were deposited. There is no sign of alteration by 
thermal waters ; but the beds are laid around these pipes as if they 
had been deposited subsequent to the filling up of the pi}x?s. 
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Along the northern edge of El Angobia where the fault has thrown 
down the Miocene, there is a fairly perfect geyser cone on the upthrow 
side of the fault. It still preserves its conical appearance and is com- 
IX)sed of a plug of silicified gi'it surrounded by looser sandy beds. Its 
sides are covered with l(X)se blocks of the silicified grit which have 
been broken off by the changes of temperature. 

Gebel Alt Tlamum el Azraq or Amuna. — This is a prominent hill 
standing about 5 kilometres N.W. of liir Gendali. It is composed 
entirely of sand and gravel laid discordantly on the Upper Moqattara 
beds. On account of the amount of scree, a section could not be made 
out, but near the base were seen j)ieces of a ferruginous grit. This 
hill, no doubt, bikes its name from its peculiar purj)le colour under 
certain conditions of light. 

About 12 kilometres N.E. of Bir (iendali the Oligoccne is cut off 
by a fault which throws the Miocene beds down against it. This fault 
eventually cuts off the Oligocene in the neighbourhood of Gebel 
Qatamia. 

Gebel Qafamia. About 9 kilometres N.E. of Bir (^Jendali are some 
geyser pipes connected with a basalt dyke. These are faulted into the 
Lower Moqattam by a trough -fault, one of the faults bisecting a geyser 
cone and thus helping to fix the date of the fracture. 

This Oligocene is a continuation of the Petrified Forest and has an 
east and west extension of 50 kilometres, and a width of S kilometres 
at its widest point, viz., the eastern boundary of the Petrified Forest. 
From thatix)int it narrows rajndly to a strij) about 3*5 kilometres wide. 

The next place where Oligocene beds are met with is in the sand 
and gravel ridge to the north of Houses Nos. 6 and 7, and on which 
the ruined Palace of Der el Jieda stands. This ridge is bounded by 
faults on all sides, which have let down the Miocene beds agiiinst it. 
In it pieces of fossil wood and the remains of filled-up fissures arc 
met with. A characteristic of the Oligocene is the presence of numer- 
ous burrows of jerbils, etc., in it. This often helps to show what is 
underneath a down wash, and has been found to be a useful indiaitor 
of the presence of Oligocene l>eds. The explanation of the preference 
of these animals for Oligocene beds is found in the ease with which 
they can dig mU) the sands as comi)ared Avith the more compact Miocene 
rocks. 

Another }>oint noticed at this j)lace is the replacement of the pure 
sand met with further to the west, by a finer and more clayey variety; 
a tendency to become more consolidated is also seen here. It may be 
that here are deeper water conditions than existed to the west. 
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A little to the east of Der el Beda, the fault which bounds this ridj^e 
on the north side is cut off by a dij)-fault, and from this point eastward 
to Gebel Awebed the Oligocene occupies its normal [X)sition with ref- 
erence to the Miocene. At 1 1*5 kilos, east of Der el Beda, the stump 
of an old volcano rises through the Eocene and Oligocene rocks (^). 
These l^eds are much mors} consolidated than heretofore, and there is 
a greater frequency in the occurrence of geyser pipes in the vicinity 
of the volcanoes. Where not consolidated these beds consist of white 
and yellow sands with a few i)ebbles scattered through them. On the 
west of the volcano the basalt overlies the Oligocene beds and i>asses 
under the Miocene rocks. The fault which forms the southern bound- 
ary of this area, continues to the eastward and becomes one w^ith that 
bounding Gebel Awebed, being at the same time the boundary of the 
big plain to the south. The total area of this exposure of Oligocene 
is 36 by 3 kilometres. 

The next area is perhaps the largest met with in this district. It 
occu[)ies the wide, shallow valley which extends towards the Birket 
el Hag, and in which lies the Old Railway line to Suez. To the north 
it passes out by Wadi Gafni into the large plain known as El Hammad, 
which it apparently forms. In the valley are two outliers of Miocene 
which have been faulted against the Oligocene; while to the north of 
them it appears in the plain and ag-ain disappears under the Miocene. 
Further west there are some sand-dunes formed in the middle of the 
valley, one of which is of considerable size. These are called "Kataban" 
bv the Bedawin. 

Along the southern edge of this area where the railway j)asses 
through a small inlier of these beds near the Middle Station, a section 
of falsebedded sands and "-rit cemented together bv ferruginous material 
is seen, and silicified sandstone ap[)ears at the surface in the form of 
a narrow vein bv the line of fault. Nearer the Kailwav Station the 
bads become very much crushed and are nearly vertical owing to 
the action of a dip-fault which throws forward the Miocene to the 
north. On account of the neighbourliood of the fault it was difficult 
to be certain of getting a correct mea.surement of these beds so it was 
not attempted. 

To the north and east of the Miocene outliers and between them 
and Gebel Um Qamr the Oligocene has a black ferruginous l^ed at the 
surface. It consists of sand, grit, and some quartzite pebbles bound 
together by a silico-ferra'i:inous cement. From this rock some fine 
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examples of saiul and wind action can he obtained, the harder ([uartzite 
j)€bhlcs standing out in relief from the softer matrix. Some extremely 
grotesque shapes are prcnluced by the unecjual wearing of this stone 
under the sand-blast. Standin<x vertieallv in this area are the remains 
of numerous geyser pipes, from which doubtless issued the thermal 
water which cemented the sand together. To the wist of (iebel Um 
Qamr, the Oligocene forms the characteristic tumbled ma^s of low 
gravel hills so often found in this formation. 

Gehel Gafra. — Further to the east and on the other side of Wadi 
Gafra is Gebel (.Jafm which is in reality a dome of Eocene limestone 
overlaid by Oligocene beds. The Oligocene is coimected with that lying 
in the valley just described by a ntirrow tongue. At the west end it 
disa])pears under the Miocene, but towards the cjist it rises u[) and 
covers the Eocene. On the south side the Eocene is exposed along 
the crest of the ridge, while only a thin coating of Oligocene beds is 
found at the foot where it is cut off by the fault which throws the 
Miocene down against it. Further west it is also carried forward in a 
southwesterly direction by a dii)-fault. On the north flank of Giebel 
Gafra the Oligocene is only in patches, mixed with Miocene which is 
let into it in places by a trough -fault. 

At Gebel Gafeisad or Agleiat Qamr(^) there is the neck of an old 
volcano rising through the Oligocene. In the middle of the cone is a 
large plug of silicified siindstone, evidently the remains of a geyser, 
while on its flanks are numerous fllled-up fissures radiating from a 
centre. It would seem as though the vent of the old volcano, after the 
lava had ceased to be poured out from it, wjis used as an exit for the 
thermal waters which issued at this point. The Oligocene beds cover a 
good \v8LVt of Gebel Gafra and numerous stumps of geysers and filled-up 
geyser fissures are seen in it. Some of these being exposed to wind 
and sand action have had their structure brought out by etching (*). 
In the middle of the plateau the upper and coarser beds of 
the Oligocene have been removed, leaving the liner gravel and sands 
which form the lower Ijeds. Here it seems that the Oligocene 
consists of coarse gravel at the top which gradually becomes 
finer as the lower beds are exi)osed, until it is a fine sand of various 
colours. No fossil trees are seen in the upi)er beds, but in the finer 
gravels and sands they are plentiful. On account of the incoherent 
character of these beds and their elevated i)Osition, they have been 
nearly all carried away by the deimding agents. Wherever Miocene 
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beds apj)ear on the slope they have acted as a protection and a reUirding 
agent to this denudation. At one point where the Miocene has been 
faulteil down against the Oligocene there is a geyser cone on the edge 
of the upthrow side of tlie fault. Here tlie breaking up of the cone 
has caused the strewing of pieces of silicious grit over the Miocene. 
It is on this that Blanckenhorn (^) (who drew a good deal of his in- 
formation from L.Smith's field-maps of this district) founds his assertion 
that thermal action was going on in Miocene times. These geyser 
necks are either standing out in relief like " Sarsen Stones " or are 
marked by a heap of jiieces of silicitied grit, the latter being the result 
of the unequal expansion and contraction of the stone. 

In Gebel Gaf ra the total thickness of the Oligocene is between 50 
and 60 metres. 

The continuation of the Oligocene to the east after leaving Gebel 
Gafra is the tumbled mass of gravel hills to the east of the middle 
volcanic neck, i.e., the neck lying on the line between Gebel Gafeisad or 
Agleiat Qamr and the volcanic stump 11 '5 kilometres east of Der el 
Beda. In these gravel hills are fossil w(X)d and patches of silicified 
sandstone. Nearer the basalt neck numerous fissures plugged with 
silicified sandstone were met with, as well as geyser necks, while sili- 
cified wood was very abundant. In this neighbourhood nearly all the 
sands have been consolidated into silicer)us sandstone by the warm 
silicated waters. At the basalt neck there is a large filled-up fissure of 
quartzite or silicified sandstone (^) standing up like a dyke which rises 
through the basalt. This has undoubtedly been a fissure up which 
the hot waters rose after the volcano became quiescent. 

East of Gebel Gafeisad the Oligocene forms a sharp line with the 
basalt ; it appears to be dipping steeply but this is perhaps only falsebed- 
ding. The cause of the hardening of the sand on the flanks of the 
hill may b3 due to two causes, viz ; contact metamorphism, or warm 
silicated waters, but to which of these it is due it is difficult to say. 
On the flank of the hill is a large plug of silicified sixndstone which 
stands up in the Miocene beds like a small island. No alteration was 
seen in these beds, and the geyser must therefore be Pre-Helvetian in 
age. To the east of this hill, the Oligocene runs away in a long narrow 
tongue brought up by a double fault through the Miocene, which is let 
down on its north and south flanks. It is seen in places, after the 
faults have died out, lying on the top of an anticline in the Miocene 
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to the west of El Gherbe. Immediately to the east of (^ifeisad num- 
erous geyser necks and fissures are seen associated with fossil wood. 
A little way beyond the geyser area a section of the Oligocene was 
seen, consisting of the following beds : — 



• » • • • 



Top. Clayey Sands 

2. Ferruginous Sands, black, red, and hrown 

3. Yellow Sands 

4. Marly Sands 



• • • • • • 



••• ••• ••• 



:j 


metres. 


)\ 


>? 


2-4 


9? 


1-8 


?• 


l()-2 


metres. 



East of El Gherbe. — To the east of El (ihcrbe the Oligocene is again 
brought up on an anticline having the Miocene on either side. Further 
east a fault has thrown down the Miocene to the north thus cutting 
out the Oligocene. From the top of the ridge of Eocene, the Oligocene 
has been washed away, and at this point the Oligocene has nearly nipped 
out. This is either due to overlap or a difference in dip in the ridge. 
It is more likely a combination of these two causes. That there is 
overlap is shown by the difference of the beds Avhich form the apparent 
base of the Miocene ; while tJie difference in dip would account for the 
varying wddth of outcrop. Another explanation for the latter phen- 
omenon is that the narroAV part of the outcrop falls on a node of the 
two sets of folds which occur in tliis area, viz., those having their axis 
lying in a S.W.-N.E. line, and the others more or less at right angles 
to this line— N.W.-S.E. 

The 01igoc»ene is never present in any thickness in this area, and only 
serves as a mask for the Eocene. The absence of a protecting layer of 
basalt is perhaps accountable for this. 

After being nearly nipped out, the Oligocene suddenly ex})ands con- 
siderably in outcrop, then narrows down and expands again, oidy to be 
contracted again in the neighbourhood of the peak of Miocene limestone 
known by the name of " Fuchsberg" in (ierman publications. Beyond 
this hill it opens out considerably, although the evidence of the two sets of 
folds is still seen hi the small dome-like inliers of Eocene limestone which 
appear in it. To the east of the main outcrop of the Oligocene where 
it swings round towards the south-east, a series of outliers of Upper 
Moqattam beds capped by Oligocene are met with. These are the 
result of three step-faults throwing down to the north-east. 

Gebel Shabrawet. — At the foot of this hill are two patches of 01igoc*ene 
beds containing fossil wood and some geyser plugs, which have been let 
down by faults. To the east of the hill one or two small exposures of 
these beds occur along the foot of the Miocene cliff of Gebel Faid. 
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(Mcbel Genefe. — At the foot of (iebel (ieiiefe there occur one or two 
geyser plugs along the edge of a line of fault. A small patch of Oligo- 
cene gravel has been let down on a piece of Upper Moqattam which is 
lying between the Lower Mcqattam and the Miocene. (See Section 1.) 
The Oligccene forms a thin covering on the Upper Moqattam on the 
east flank of Gebel (icnefe. Here its outcrop is very naiTOW, but it 
soon widens out, and after passing Gebel "Fuchsberg" on the west it 
disappears under the Miocene. On its western border near the Old 
Cairo-Suez JJailway it is cut oft by a fault which throws the Miocene 
down against it to the west. A little complicated faulting has taken 
place here ; the Miocene has been let into the Oligocene by a trough- 
fault, while a little further beyond a dip-fault the throw is reversed, the 
Miocene falling to the east. 

(iebel Afcebed. — At the west end of this hill a small patch of 
Oligocene cccurs on the north side on the downthrow side of the two 
faults and lying in the angle formed by the meeting of the two 
fractures. Here the following section was seen in a small ridire : — 

Top. Yellow falsebedded sand ... 

2. Conglomerate 

3. Dark brown to yellow falsoheddcd .sand ... 

Total 



• • • • • • 



• •• ••• ••• ••• ••• 



• • • • • • 



3 

0-5 
3-() 


metres. 
^1 


(•.•5 


metres. 



There is a slight dij) to the north, and the conglomerate bed thins 
out rapidly and disappears. Small faults were seen in these beds. 
On the south side it comes uj) on a fold and disappears under the 
Miocene being then faulted down against the Lower Moqattam. (') 
Along this line of fracture occur some reddish-brown hills of silicified 
grit which are the remains of a geyser. Further to the east where 
this line of fracture ceases, another j^atch of Oligccene is found on the 
downthrow side of the fault bounding the south side of Gebel Awebed. 

The only other place were Oligocene beds were met with in this 
area is in a long narrow strip on the downthrow side of the fault which 
runs along the foot of the ranges of (ilebel Um Thibua and Ataqa. It 
occurs in its normal position between the Eocene and the Miocene, but 
is eventually nij)j)ed out by a second fault which runs along the edge 
of the foot-hills of the latter range. 

In view of the discussion of the age of these beds, the following 
points should be borne in mind : — 

1st, that these beds overlie the Upper Moqattam in a discordant 



(I) S**!' Swtion V. 
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disa])pearcil in the ijorcolating waters. The fact that these trees had 
been deposited for some time before the geysers came into action, 
would account for the unsatisfactory condition of so many of the 
specimens found. 

8th, In nearly every instance wdiere the silicified trees have been 
examined the bark is absent ; there are no branches, (only one or two 
aises have been noted where the nodes which represent the branch- 
origin have been seen); no roots have been noted except one case of a 
bamboo which was found bearing them. This supports the view that 
the trees have been drifted into their j>resent position and there silici- 
fied. 

9th, This formation is of fiuviatile origin, and must have been 
formed during a continental period, when the land was clothed with 
forests from which the trees were drifted into the basin or estuary in 
w-hich the sands were being deposited. 

10th, The beds with sihcified trees underlie the basalt flows, which 
in their turn are overlain by Lower Miocene beds hi a discordant 
manner. Their aw is thus i)robablv Lower Olioocene. 

Affe of these bec/s. — (icbel Ahmar and the surrounding hills have 
attracted the attention of many observers such a.s Russeger, Orlebar, 
0. Frajis, Schweinfurth, Mayer-Eymar, Sickenberger, Fourtau, and 
Bhuickenhorn. 

Li 1845, Orlebar (^) claimed to have found the Gebel Ahmar Sand- 
stone at Station No. 3 (No. 4 of the writer's) on the Old Post Road to 
Suez, overlying Miocene beds with Scutella Zitteli. 

0. Fraii.s (^) imagined he could trace a gradual passage between the 
Ui)j)er Moqattam and these beds, and concluded they were marine and 
of Lower Oligocene age, as they had undergone the same general 
earth-movements as the Eocene beds. 

Schweuifurth {^) discussing the age and origin of these beds, says 
that there are two re^isons whv these beds are not marine : — 

1st, They occur at different lieights in various looilities ; and 2nd, 
they rest on a very uneven surface which does not differ much from 
the present day relief of the surface. He makes a }X)int of what 
he considered to be a fact, viz., that the present day relief of the 
surface liad already been inaugurated before these beds were laid down. 



(*) '•Somo observations on the geolojry of the district between Cairo and Suez." Jour. Roy. 
Asiatic Soc, \^\T). 

(«) "Aus deni Orient," 1SG7, pp. 157-8. 

(^) 'Gei/log. Schichtenliedurang d. Mokattam." Zeitschr. d. Deutscli. Geolog. Gesells., 1883, p. 719 
et 8C<). 
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He also calls attention to the resemblance existinjj^ between the Pliocene 
Sands ill the Nile valley and these beds, and tinally fi^oups them 
together in his map as (?) Pliocene. 

Discussing 0. Fraas's views, he objects to the theory of a gradual 
passage from Upper Mo(iattiim to (iebel Ahniar Ixids that there is no 
evidence of limestone and clay in the latter. They have no affinity 
with the Moqattam beds but closely resemble the Pholas Sands at the 
foot of that range. His own observations are entirely against the 
gradual j>assage theory, as he found that the (Jebel Ahniar beds did 
not lie on the uppennost beds of the Moiiattiim, hut were found over- 
lyiujf various beds in different places. This, to his mhid, was a })roof 
of the freshwater character of this dej)osit. He winds up a very 
carefully reasoned paper with the following conclusions: — 

1st. All trunks are horizontal in the Petrified Forest. Only Fiimri 
Bey is rejx)rted to have found one erect. No excavation has been 
made to see if any are in that condition, but there seems to be no reason 
to think that the trunks are in situ. 

2nd. No bark hits been seen on the trunks, therefore they have not 
been silicified before they had decomposed. 

5rd. Many trunks apj)ear to have been enclosed in sand after silicifi- 
cation. 

4th. No branches or roots have been found in the district near Cairo. 

5th. Stems have been found with nodes on them. 

He points out that there is an absence of stratification in the beds, 
and concludes that the silicification nuist have taken place in a series 
of basins because of the different levels at which the trees lie. Sicken- 
berger(') regarded Gebel Ahmar as of Miocene age. Mayer-Eymar (^) 
says that after the Tongrian Sea had retired and the volcanoes had 
become extinct, the country became covered by dense forests of trees 
for the most part of the Order Stcrculiaccic and the species NicoUa 
aegyptiaca^ Unger. Then the subterranean waters, arrested either by 
the Senonian fold of Ataqa-Abu Roash, or by internal volcanic masses 
and heated by the latter, burst out to the right and left from below 
the river of that })eriod, and under the form of warm siliceous springs, 
bathed the foot of the trees wherever there was any depression. The 
trees were thus silicified in situ. The age of the Petrified Forest he 
makes later than the basalt. He does not think that (lebel Ahmar is 
the product of geyser action, or that geysers did actually exist, the 



(I) " Three lectures on the Geology of Kj:}'i)t." 1891. 
(>) Bull, de riDstltut Egyptien. 1898, p. 375 et seq. 
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various peaks of (juartzite bein«:: in each case the jiroduct o£ a strong 
thermal spring. 

Fourtau (^) regards (Jebel Ahniar and Kreibun as tlie product of 
true geysers, and puts thein and the silicified forest down as Pliocene 



m age. 



lilanckenhorn (^) considers that geysers such as those of Yellowstone 
Park were not necessary to the formation of (jebel A^hmar Sandstone ; 
hot sj)rings are capable of doing all tliat is required. He imagines 
dunes and marshes, freshwater basins or lagoons containing silica and 
sand which were borne by fluviatile or aeolian agents and disposed in 
an irregular manner in the neighbourhood of the springs. These were 
cemented together by the silica contained in tlie water. He puts the 
Gebel Ahmar Sandstone into the ()lig(.)cene while the silicitied forests 
he makes Lower Miocene in many ])laces. 

Such are the o])inions of the different observers. It will be seen 
that there is not much unanimity amongst them; some of them placing 
these beds in the Oligocenc, others in the Miocene, while still other 
observers make these deposits of Pliocene age. 

A glance at the summary given at the end of the detailed description 
of these rocks will show that there is little doubt as to the Oligocenc 
age of the fossil wood and the (^ebel Ahmar Sandstone. They underlie 
the basalt which in turn is overlain by Lower Miocene rocks, a strong 
unconformability existing between the two latter. This does away with 
the idea of the wood being of Lower Miocene age. Blanckenhorn (') 
puts the thermal springs into three periods, viz : — Oligocene as in 
Baharia, etc.. Lower Miocene but not sharply marked off from the first, 
and Pliocene. With the two latter no coimection exists hi this district. 
The thermal action followed the volcanic eruption, and both of these 
were prior to the Lower Miocene. It has been claimed that geysers 
have been found in the Miocene rocks, but these are in all cases the 
denuded stumi)s on which the beds are laid. This l>eing so, it becomes 
impossible to admit the Lower Pliocene age of the silicified wood as 
claimed bv Blanckenhorn. Anv of the trees seen hi the Lower Mio- 
cenebeds in this district })resented the appearance of having been moved 
after silicitication, and had l)een in all probability drifted in from the 
adjacent Oligocene on which these beds lie discordantly. 



(•) '"Etude geol. hur lo Gcbel Aliuiar." 1/lr.f.tilut E;;yptirii, Docem])re 18U4. et •* I/Apc des 
Foivts petrifiws des deserts d'E|ry|>te, " Bull, de In Societu Kh^divial de Geogmphus Sjrie V, 
No. 2, 18y8. 

(*) "Das 01i;,'<Kan." Zeitsdir. «l. 0eolt»g. UohuII., IIKK). p. 477-H. 

(^) Luc. cit. 
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With the idea expressed by some previous ol)servers that the silicifi- 
cation of the sandstone is mainly due t(^ thermal springs and not to 
geysers the writer agrees, but he claims that geysers did exist as well, 
e.g.:— Rennebaum's volcano, Gel)el Ahmar, Gebel Kreibun, a hill in El 
Kheshan, Wadi (lendali, and near the west foot of Gebel Awebed, etc. 
In the first named there is the throat still in existence which will 
admit a man ; on Gebel Kreibun there are the remains of the basin 
round the throat, with falsebedding seen in the Avails dipping towards 
the centre. 

Origni of the sands am/ trees: — As far as the writer knows, Schwein- 
furth (^) is the only observer who has attempted to explain the 
origin of these l)eds. He suggests that the sands have been derived 
from the high hill-mass of Shmi and neighbourhood, and brought to 
their present position by fluviatile action. 

It was undoubtedly a continental period for this particular part of 
the globe during the deposition of these l>eds, and the rocks exposed 
at the surface were undergoing rapid degradaticni. It seems to the 
writer that these sands have been derive<l from the breakuig up of an 
already existing sandstone and other sedimentary rocks. The pure 
white, yellow, brown and red sand known in these beds could all be 
derived from the Nubian Sandstone as beds of those shades of colour 
occur in that rock; while the pebbles of chalcedony, flint, etc., might be 
derived from the siliceous teds or from the flintv lavers of the Cretac- 
eous limestones. 

When it comes to pointing out the point of origin of these sands it 
is a more difficult matter. It mav be that there existed at that time a 
big fold extending from Haharia through Abu Koash to Shabrawet, 
which by denudation ex])Osed the Nubian Sandstone and thus suj)j>lied 
the sand. Of the existence of such a fold there is some evidence, but 
that is rather mea^i^re. The source of these sands must therefore be 
left an open questitm, until further evidence can be collected. 
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CHAPTER V. 



EOCENE. 

The beds belongino: to this horizon in this area have been studied 
with more or less minuteness by different observers in Gebel Moqattara. 
Of these, perhaps the most noteworthy as being the pioneer worker, 
is Professor G. Schweinfurth (') who was the first to attempt the 
correlation of the beds and to divide them into Upper and Lower 
Moqattam series. The following is a synopsis of his classification: — 

Upper Moqattam. 

Top layer: A. A. A. a Beds containing Numnndites Beaumonti^ 
A<jnssizla (jibherula, and some other echinids, besides Echinolampas 
Fraasi, which is the characteristic fossil. 

2nd. A. A. A. ^. Beds containing only some lAicinn. 

3rd. A. A. A. y. & S» Breccia of Plicdtula jxdymorpha 1 to I'o 
metres thick. Then beds QoniBXxmv^ Agassi z in cfibberula; Echinocyamus 
Luciana, Echinolampas sp. and a variety of Ostrea ('lot-Bey i^ as well 
as Callianassa claws. 

4th. A.A.A. S. Beds containing Ostrea Clot-Beyi and Carolia. 

5th. A.A.A. 1. Beds containing N, (?) Beaumonti; Agassizia 
gibberula; and also Micatffla polymorjfha andii few small gasteropods. 

This stage as a whole is estimated to be between 60 and 70 metres 
thick. 

Lower Moqattam. 

Top A. A. Beds containing Echinanthns libycus; Echinolampas 
Osiris; Amblypygus dilatatus; and Lobocarcinus. 



(») "Ge )1. Schithtenjrliederung d. Mokattara." ^itajhr. d. Dc'utsch. Oeolog. Gesells, 18S3, 8. 703 
et fteq. 
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2nd. A.l. a. The upper l)eds contain Lohorarciints P(nfll)nt' 11'?/;-- 
tembergensis; while below these conio internal casts of Cerithium 
gigantevm; and lower down Xumnifflife^ (licehensh: Erhinolmnpas 
Fraaiii; E. Africanvs; E. steUifenis) Kchlnopsis libyca; Mirropsis 
ilolatfameusls; Eupataiins formosus; Schizasfer Jorfl(uii; S, foveatus; 
S. Molattameusis; Pororu/ftris Schmieflell, 

3rd. A.l.b. A.l.c. A.l.d. Beds containing J^onml^/ari.^ Schmiedeli 
spines. 

4th. A.l.e. Beds containing spines of Porociclan's Schmieden, a 
large Serptdn^ and teeth of Carcharodon and Lamna, 

M. Fourtau (^) published a short pajKir in which he gave a diagram- 
matic section through the Mo(iattani, but as thicknesses were not noted 
it is difficult to compare his divisions with those in measured sections. 
In this paper a very full list of fossils is given which he collected 
from the various beds. 



(0 "Notesurla stratigraphie du Mokattam." Bull. S.k-. Geol. Franc- (8) XXV., p. 20<, 18<»7- 
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8-10 metres. 



40 „ 
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In the following year Blanckenhorn (^) published a paper in which 
he showed that the plat^^au of the Moqattam is broken by a line of 
fault running east and west by which the beds composing that hill 
have been let down 12 metres. 

From the Fayum the following section of Dr. Blanckenhorn's (^) is 
taken for com])arison : — 

Profile of Gebel Akhdar, \\ day's march N.N.E. of Qasr el Sagha 
and E.N.E. of Schweinfurth Plateau. 

Top. 70 inetr(»s of Oligoconc beds, 
(c) Yellow limestone with Melanin Xi/sti and 
Cerlthium conjunctuni 

White limestone 

Ti mue Scind ••• ... ••• ••• ••• ••• ••• 

Red sand, sandstone and silica with hones of 

LUILJv^o •*■ ••• ••. ••• •.* ••* •*• ••• 

Alternations of chalky, ochre-yellow marly 
limestone with caleite druses, white and red 
sand, sandstone, silica and variegated clay. 

(a) Silica, gray and red sand, sandstone (concre- 
tionary), ironstone layers and green clay 
containing silicified tree trunks. Accom- 
panying these are silicified hones of 
crocodiles, l^ydocnemls ; Pahromastodon ; 
Ancmlus (jorringei ; Tlyanodon? 

IT. 8. Yellow white limestone with ErhinolamjHis 

\^' I '' fUtf it .•• •** •*• ••• ••« •*« ••• ... 

7. Gray-green clay and white sand beds, clay 

containing veins of fibrous gypsum 

r>. White carolia limestone 

5b, Dark clay, bones, white sandstone, Fish 

horizon; sandstone with PW.>7/,v, ,}ff/]iohates, 

' 'f '/If ((A *•• ••• .*• ••• •.• ••• ••• ... 

5 a. 3 Terraces with banks of Ostrea elpr/an.^and 
Turvitellaj marl (higher bone horizon) 
with snake's vertebra* (Mtrriophis Svhwein- 
furthi Andr.), turtle remains, and crocodile. 
Yellowish-red, crumbling marl bank, 2-4 
centimetres black and white sand layer, 5 
centimetres marl with bones, 1 metre 
wliite sandstone or gray day, (lower bone 
horizon), with bones of fishes, Mfvriophis, 
Crocodile, Whale, jaw of Zeufihhlon cf. 
Osiris^ Dames, and under jaw of Marith'- 
rhim Lyonst^ Andr. 



r 



25 



1-U .. 
13 „ 



(») ZeitHchr. d. Deutsili. geolog. Oesnlls, 19 01, S. 332-3. 

(») Sitzungflb. d. Mathera-phys. Clause d. kgl. hnyor. Akad. d. Wissonsch. 1902, Bd. XXXIl 
Hft. Ill, S. 406-407, u. 3S2-383. 
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As the district included in the map only took in the north face of 
the Moqattam, the Lower Moqattani limestone, in which nearly all the 
quarries of Cairo occur, was not examined as it is now cut back into 
sheer cliffs by the quarrymen which makes a detailed examination 
impossible. 

The northern face only was inspected and sections measured which 
proved to be composed entirely of Upper Moqattam beds. The follow- 
ing is a section measured in the cliff at the mouth of the small wadi in 
which En Musa occurs : — 



Top. Pinkish dolomitic rock (upper part worked 
for millstones) passing into white limestone 
at the base, the latter yielding Echinolampas 
Cramerij de Loriol ; Amsasfer gihherrdus^ 
Mich.; Pecten Caillaudi, n. sp. Oppenh.; 
Spondi/his Aegyptiacus, Newt. ; Cardita acut- 
icostata. Lam. ; Liicina mutahilis, Desh. ; 
Turrit ella desmaresti; Cy^yrwa sp 

2. Clayey beds containing Anisasfer gihheruluif^ 

Mich.; Spofulylus Aegyptiacus, Newt.; Pert- 
unndus ju.rtadentat uSy Cossm.; Cardita Fraa- 
sij n. sp. 0pp.; C. acuticostata^ Lam.; 
Cytherea parisiensis, Desh.; TelVma reticu^ 
latay Bell.; Psammohia ^yroducta, M.E. ... 

3. White limestone containing at the top Echino- 

lampas Crameri, de Loriol ; E, globulus, 
Laube ; Cardium sp,; Cytherea sp.; Turri" 
tella angulata ; while lower there occurs 
Anisaster gihherulus,WnA\.\ Ostrea Clot-Beyi, 
Bell.; Lucina metahleta, Cossm.; Turrit ella 
D^smaresti; and Dentalium si> 

4. Gypseous clays 

5. Yellow, unfossiliferous limestone 

\) . v^XUY ... ... ... ... ... •*• ... ... •*. ... 

7. Yellow limestone containing many internal 

casts of Turrit elUv 

8. Gypseous Clays 

9. Hard yellow shelly limestone containing casts of 

Ostrea Clot-Beyi, Bell 

10. Sandy clay to ground level 



8*5 metres. 



4-0 



2*4 
4-5 
3-5 
5-0 

3-7 
4-5 

0-7.> 
1-0 



>» 



Total 



• • • • • • 



... 37*85 metres. 



The dip was 3° to 4^ to the east; while at fin Musa there was a 
sharp syncline with a sharp rise towards the cliff of El Amara. 



\ 
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8*0 metres. 



2. 



At Wadi Dowaiaqa another section was measured on its north 
side : — 

Top. Porous yellow limestone containing numerous 

Cardita anitlcostata^ Lam.; Cardium Schicein- 

furthl^ M,E,;Ci/flierea jMni/iensijij Desh.; 

Turritella desmareafi; Cerithhim sp.; Cassi- 

daria nodosa 

Greyish limestone containing Animster gibbe- 
r////^^Mich.; Vuhella crispatajFish.; Carolia 
planinoldi\<y Cantr. ; Cardka aruflcogtafu, 
Ijamp.; C. Fraasl n. sp. 0pp.; Ci/therea 
]HmMen,^is, Desh.; Tellina reticulata^ Bell.; 
Plivatula poli/nwrpha; TurrlteUa rf, lieUia- 

• Hrifi>l o « i^x .1^. ... ... ... •** *•• *■* ... 

Limestone containing similar fossils to No. 2, 
except that Carolia and VnliieUa are absent 

j-yiiii^ji i^Im V ^ ..• ... ... ••* ... ... ... ... 

Limestone in which occur SjmiuIi/Iu.i Aetji/ptia- 
cii». Newt. ; Liiana mutahilin, Cossm. ; and 
A., sp. to ground level ... 



3. 

4. 
5. 



7-0 

120 
10 






• •• ■•• ••■ 



30 



Total 



310 metres. 



The top bed has been quarried ; the dip is 2^ S.E. and 4° to 5° N.E. 
The beds in this section seem to represent fairly well all Schwein- 
furth's divisions of the Upper Moqattam. On examining the south 
side of the wadi, it was found that the top l)ed of this section formed 
the surface of the plateau of the ^rotpittam. It is also seen that the 
Oligocene rests on this bed as well as on bed No. 3. On the top of 
the Moqattam the remains of a geyser cone, or thermal spring tube 
are seen. 

Examining these two sections of the Moqattam it is seen that, 
although the beds are different in their fossil contents and to some 
extent in lithological characters, the following correlation is fairly 
correct : — 



£x Mf.«A 


Section' 


Bed 


1 


•» 


21 


•5 


3 1 


»* 


i) 


*» 


r>} 



() 



\v 


ADI 


DOWAIAQA 




B. 


I'd 1 

„ 2 
13 



*1 



?1 



5 



It is evident from these two sections, which contain similar fossils, 
that the thickness of Upper Moqattam beds does not exceed 40 metres. 
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It is true that the actual base of this series was not seen, but it could 
not be many metres below ground. 

As the plateau of Gebel Mocjattam is followed eastwards it gradually 
becomes lower and lower until it merges into the general level of the 
country: its surface being formed of Bed No. 1 (En Musa) bed of the 
En Musa Section. This bed on account of its superior hardness has 
resisted the denuding agents and thus given rise to the ])lateau. 

At this jK)int the following section of higher beds was seen : — 

Top. Marly limestone with Eriahle limestone at top 
containing Oslrea Clot-Iiei/I, Bell. ; horar" 
did cLvora.r, n. sp. Oi)i)inh. ; and Cariliitm 
Scliice'infnrthi, M.E 8*0 metres. 

2. Marly limestone containing j>lates of «:yp5>um 

ViWiiiOstrea Clot-Bef/ijliM.; (K EeilixCaroUa 

placunoideSj Cantr. ; Tvrritelhi Jesmaresti ; 
T. heluafienslfj M.E. ; Cerifhium lamellosum, 
Urui:^. ; mmella (htpHcicoffa^ Cossm 80 

3. G reenish clays and a shelly limestone containing 

easts of Turrit ella i\\\A Cerithia 30 ., 

4. Yellow, impure limestone containing (?) Lit ho- 

pha(/us sp. at the base 3*0 „ 



Total 220 metres. 



Two kilometres to the S.E., higher beds were found in a breached 
dome. These are : — 



Top. Ferruginous sandy limestone 2*1 metres. 

M* ^JlUlijIl \ylUV^ .*• ... ..« ■•* •*• ••• ••• *•. Xvr .. 

3. Impure limestone contaim'ng at the top Ontrea 

Clot^Beyi, Bell. ; Jsonirdia cf. luyriw, 
Oi)penh. ; Cardium Sclnceinfurthi , M.E. ; 
Tellina retividata^ Bell. ; and at the base 
EcliinolamjKU Crameri, de Loriol 10*5 metres. 

4. Marls (with bed of gypsum in the middle con- 

taining O^trea Clot-Bci/i, Bell.); and Carolia 
plaamaidef, Can tr 2*5 „ 



Total 1G*5 metres. 
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Collecting all the beds t< gether from the two sections and correlating 
them into a general section, the following succession is obtained : — 



Top. Ferru<^inous sandy limestono 

£f JDlltldll V/IUV ••• ••• ••• ••• ••• •«• ••• ••• 

3. Marly limestono friable at top and containing 

above, Ostrea Clot-Beyi, Bell. ; Imcardia 
of. voriLr, Op])enh. ; Cardium Schweinfurthij 
M. E. ; Tellina reticulafUj Bell. ; and at the 
base, UchinolamjKis Crameri, de Loriol ; 
Antsasfer [/ihberiiluSjMich 

4. Yellow marly limestone containin^r Ajtisaster 

(fihJtendus ; Ostrea C lot-Be f/i,}ie\\,\ 0, Retli; 
CaroUa plaexmoides, (^autr.; TvniteJla des- 
maresti ; T, lieluanensis, M.E. ; Cerithium 
dvplicicosta, Cossm. ; C, himellosiim^ Brug. 

^. Marly limestone with plates of gypsum 

G. Limestone conhiining worn internal casts of 
Spondt/lits Aegif])tiacus; Turritella angulata; 
ifesalia Locardi, (,^ossm.; and Mesalia fas- 

c^tcCCC, X^nlll* ••• ••• ••• ••■ ••• ••• •■■ 

!• vjireenisn ciavis ••• ■•• ••• ••• ••• ••• ••• 

8. Impure, yellow limestone containing Ostrea 
Clot-Beyi, Bell.; (). ReiU; Carolia 2>lacumn- 
desSji\\\iv,\ Cardium Schweinfurthij M.E.; (?) 

lAthojduigus sp 

This lies on the En Musa bed. 



Total 



2'5 metres. 
1-0 



10 
7-0 



0-5 
2-5 



30 



)> 



10-5 „ 



»1 
9» 



9? 



99 



• • • • • • 



280 metres. 



All these beds are overlaid by the Oligocene beds of the Petrified 
Forest Q) and only appear in the small domes produced at the nodes 
of the two folds which lie more or less at right angles to each other. 

At the plivce known as Bir el Fahm (^) where the drainage from the 
Petrified Forest pa.sses out into Wadi el Ti (Awagela) the correspond- 
ing fold was found forming the edge of the low cliff which is the 
southern boundary of that area of silicified wood. The dip is 8° to 
10^ SE. Here the highest beds hitherto seen were not present. By 
the side of the drainage line is the shaft sunk in 1845 by order of 
Mohammed Ali Pasha to find coal underneath. It was carried down 
133 fathoms (243 metres) but the limestone was never passed, and it 
was then finally abandoned. (^) The shaft is known by the natives as 
the Bir el Fahm (the Coal- Shaft). 

(I) See Section IV. 
(») See Section IV. 
(«) "Egypt, the Soudan and Central Africa." 1801. 
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Further to the east, and nearer CJebel Anuina, there is a unique 
apj>earaiice in the geology where another small dome is breached. The 
beds are lying in the form of a basin on one side, the uppermost bed 
being Bed No. 3 of the foregoing section. Upon these beds lying 
horizontal in the basin are the following new beds : — 

Top. Sandy limestone ... 

2. Sands 

3. Ochreous, marly limestone containing Turn- 

teUa desmaresti ; T, sp 

4. Marls and clays containing much salt ... ... 

Total... 



... ... ... ... ... ... 



... ... •.. ... ... ... .«< 



... ... 



2-0 


metres. 


12-0 


;> 


i-o 


?» 


11-0 


"t 


2(5-0 


metres. 



There is here an apparent luiconformity which ha« not been seen 
ill any other part of the area. 

Gebel Ansuri. — This hill is to the north of the previous place and 4 or 
5 kilometres from the Old Post Koad to Suez. In it the beds seen are 
higher in the series than any previously met with. This hill forms a 
breached dome with Gebel el Angobia as the eastern limb of the fold. 
In the former hill the dip is 10° in a north westerly direction, while 
further round towards the latter the dip is 15°, and in Gebel el Angobia 
itself it is 8° S.E. In the centre of the dome which is fonned at the 
surface by what is called the En Musa bed, the dip is 3° to 4° from 
the centre. 

Section in Gehel Ansuri: — 

Top. Sandy limestones with marls at the base form- 
ing a sheer cliff 26 metres. 

2. Yellowish limestone with the bed of IsovanUa 

%uwaa\ Oi>penh. at the top, and containing 

also Turrit ella dcamaresti 12*0 

3. White limestone containing CaroUa (rj njm- 

f /(/ f c U ... ... ... ... ••• ••• .*• ••• ••• \J m tj 

4. White limestone containing Ot^irea ReUi and 

{.'» \^lOf''J^f1Jt ... ... ••• ••• ••• ... ••• tJ' tb*) 

5. Yellowish limestone containing at the top 

Jlhahd ocularis Gaillardofi, (lautlk; Tttrri^ 
tella angidala; T. desnuiresii ; T, sp. ; Ce- 
rif Ilium lanielloaum ; KimeUa diiplicicosta ; 
Diaslomum co»teUatum; below, about 0*5 m. 
containing CaroUa (?) n/wlndea and PU- 
catida ixdjpnorjdia ; while the rest o£ the 
rock is an oyster-bank comiX)sed of Ostrea 
Clot'Bet/i ; 0. Reili ; 0, Fraasi and 
Callianassa 20*0 „ 

Total 02 metres. 

These beds rested on the En Musa bed. 



>» 



»» 
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(iebel el Angobla. — In this hill the following section was obtained : 

Top. Hard limestone formin<jj top of cliff but con- 
taining at its base casts of Ostrea Cht-Beifi 3*2 metres. 

2. Softer sandy limestone containing Ostrea sp. 

(easts); Cardium sp; Plicatnla polt/marpha ; 
TurriteUa sp.; T, aff. cariinfera; T. angulata ; 

(?) Pleurotoma 10 ., 

3. Harder yellow limestone 0*5 

4. Sandy and marly limestone li'O 

5. Hard yellow limestone 75 

r». Yellow sandy limestone 400 

7. Harder yellow limestone 1*0 

0« KjClLLv 1 %^ «« ••• ••• ••• •■• ••• *!& ^v/ ^f 

i*. Harder „ ,, 0*50 



•5 
9? 



%• •% ••« ••• ••• ••• ••• \J "^V/ %% 

10. Softer „ ,, 8'00 „ 

J-i. xiaruer .. ^^ ... ... ... u <>v.i ,, 

12. Softer yellow limestone containing Me,<aJki 

fasriatUj Lam 240 

13. White limestone containing Carolia tymbulea^ 

•A •« v/ K^ • ••• ••• ••• ••• ••• ••• ••• ••• ••• -t- C/ * fyj 

14. Oyster limestone composed mainly of Ostrea 

* Fraasi, M.E. ; with a few 0. Clot-Beyi ... 1800 



9* 



Total 84*iH) metres. 



From this section it is seen that there are at least 84 metres of beds 
younger than those in (Jebel Mocjattam, as all these beds overlie the 
En Musa bed. 

The dome of El Angobia is bounded on all sides by a fault which 
has let down the Miocene against the Eocene. On the northwest side 
there is nearly always a small wedge of Oligocene betAveen the Eocene 
and Miocene on the upthrow side of the fault. On the north side, 
part of the dome is cut off by an east and w^est fault. Along the 
northern edge the beds dip steeply towards the fault at an angle of 45°, 
but further on the dip is practically nil. 

To the south of the thermal-spring cone on the north edge of El 
Angobia there occurs a small knoll of beds higher in the series than 
any hitherto met with. They consist of : — 

Top. Hard, sandy limestone containing Ostrea sp., 

and large gasteropod like Tylostoma 1*0 metre. 

2. Sandy beds 9*0 metres. 



Total 10*0 metres. 
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Bir Gendali — Between the dome of El Angobia and the Eocene 
beds near Bir Gendali there occur a series of ridges of conglomerate 
vrhich have been mapped as Lower Miocene. From beneath these the 
Oligocene comes up followed by the Eocene on the anticline correspond- 
ing to that of the above-mentioned dome. The dip of the beds is 
8° K. Near Bir Gendali there is also a dip of 6° or 7° S.E. From the 
plateau near Bir Gendali the following fossils were collected from the 
beds in descending order : — 

Top. Grey limestone co\\\'Ji\niT\g Echiiwlamjxis Crawm, de Loriol; 
Ostrea Reili; 0. Fraasi; Pecten Caillavdi, Oppenh.; Turri- 
tella aitgvlata; T. desmaresti; Mesalia hofaua, M.E.; iVafira 
{Amjmllina) Sigaretina, Lamp.; Solarium canaliculatum. 
Lam.; Certthium lamellosum^ Brug. ; Claniitlies fjaniophorus, 
Bell.; Ajicilla Aegyptiaca^ Oppenh. 

These rocks evidently represent the lowest beds of the El Angobia 
section and the En Musa bed. 

Gehel All Hamum el Azraq. — This hill, which also bears the name of 
Gebel Amuna, has the highest beds of the series also ])resent having a 
dip of 2° to 3° to the hill. This is to the west of Bir Gendali. From 
the representative of the top bed of the El Angobia section the following 
fossils were obtained, viz., Spondylus Aegyptiacus, Newt; Cardium 
obliguum^ Loc. ; Cytherea parisiensis. 

Wadi Gendali — On either side of this wadi the Upper Moqattam 
beds persist for about 8 kilometres down the wadi. On the north they 
are covered by Oligocene beds, but between this and the wadi is a 
more or less level piece of ground with knolls of Eocene nx^k which 
is known by the name of El Kheshan. On the south the beds rise 
up in a terraced formation to the top of the plateau, the general dip 
being 3° or 4° N.W. which increases as the beds disappear under the 
Oligocene on the north side of the wadi. 

About 8 kilometres down the wadi from Bir Gendali there arc small 
tributary wadis which enter from both sides. In these occurs basalt 
together with the cones of thermal springs or geysers all resting on 
Upper Moqattam beds. Further examination of the wadi shows that 
it is formed by a trough-fault ; the basalt and thermal -spring cones 
have been let down, and the fracture in one case passes through the 
middle of one of the cones. Li this instance the hade of the fault is 
clearly seen and has an angle of between 70° and 80°. Li fact, this 
valley conforms to the definition of a " Kift Valley." The Lower 
Moqattam beds are exposed in both cliffs ; while on the west they are 
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covered on the plateau by the Upper Moqattam, on the east the latter 
only occur as outliers. The throw of the fault is estimated to be 165 
metres. 

It would seem as though the first indication of the unconformity 
between the Upper and Lower Moqattam is given here ; the beds below 
the En Musa bed were not noticed, only the large oyster beds which 
occur above it being noted. 

Gebel Gafra. — The next place where the Upper Moqattam is met with 
is in Gebel CJafra on the edge of the plain separating the Nile Delta 
from the hills. This hill is in the form of a flat dome, and it is in the 
centre of it that these beds show up through the Oligocene. On the 
south side of this hill the Miocene is thrown down against the Eocene 
by a fault, while on the north the latter beds dip under the Oligocene 
at an angle of 3"^. Here there are 4 to 6 metres of deposits above the 
Carolia beds. 

To the east the Eocene beds disappear under the Oligocene and 
Miocene beds. Thev are seen to form the walls of the throat of a 
volamo (^) on the east flank of Gebel Gafra where the limestone has been 
altered by the heat and thermal waters into a "Clinkstone" which is 
as brittle as glass. 

Eocene limestone is also seen forming the side of an old volcanic 
cone 11'5 kilometres east of Der el Beda. Here it contains casts of 
Ostrea Clot- Bey i 

Gebel Shabrawet. — The next place where Upper Moqattam beds are 
met with is at and around Gebel Shabrawet. On the north-east side of 
this hill the Ui)per Mo(|attam has been let down against the Cretaceous 
by a fault, or to speak more correctly, a series of faults. There are 
28 metres of calcareous sandy beds visible. To the north-west of this 
hill the Upper Moqattam ap])ears between two ridges of Miocene. 
The lower ridge of the latter is the result of a fault of 25 metres 
throwing down to the north, thus exposing the Eocene by the cutting 
back of the upj)er cscar])ment. The narrow band of Eocene is really 
an anticline which has been fractured bv the fault and extends as far 
as El Gherbe where it disappears under the younger deposits. The 
beds seen are those containing Ostrea Clot- Bey i with Carolia in the 
beds below, being in all 19 metres thick. 

To the south of Gebel Shabrawet and separated from it by a wadi is a 
plateau of limestone 115 metres high. It is composed mainly of Lower 
Moqattam beds, but is capped in nearly every place by Upper Moqat- 

0) See Section ill. 
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tarn and Oligoceue. The ( Uirolia bml is the representative at first, 
but farther south this is cap[)cd by the Ostrea Clot-Beyi bed. 

West from the edge of the cliff there is a fault, along which a 
drainage has formed,, which lets down the Up[)er Mocjattam about 100 
metres. The line of fault ])asses along the side of a fissure plugged 
with quartzite. A second fault takes ])lace a little further west, but 
it dies out to the northwest. 

Nearer Gebel Genefe there seem to be three step-faults which have 
let down the beds successively to the east, each being marked by a thin 
coverino: of Oliffocene on the downthrow side. At the foot of (lebel 
Genefe the most westerly fault bends round and cut^ off the others 
continuing itself along the foot of that hill and joining the main fault 
which has let down the Miocene against the foot of the Genefe escarp- 
ment. 

It may be said in a genend way that the Up|x^r Mocjattam beds 
nearly always cover the Lower Mo([attiim beds in the ])lateau between 
Gebel Shabrawet and Gebel Genefe. There is, however, a well marked 
unconformity between the two. 

Gebel (renefe. — In this hill, which is almost entirely composed of 
LowerMoqattambeds,theUpi)erbedsonly occur as a thin coathig some 
distance from the highest [)oint of the ridge. Here only the Ostrea 
Cht'Beyi beds are seen overhipj)ing the eroded Lower ^loqattiim beds.^ 
For some distance the covering of Upper Aloijuttiun beds is so thin 
that the Lower beds crop up now and then through them. The proof 
of unconformity and overlap is overwhelming, for first of all the Lower 
beds are dipping at 5° or 6° while the Upi)er beds lie horizontal; 
secondly, the latter do not lie on the u])permost beds of the former; 
and thirdly, if the higher beds of the Upper be [)roduce(l they would 
probably be nearly on a level with the u[)permost of the Lower Aloqat- 
tam. As far as seen, there are at least 87 metres of Ui)per Mociatbmi 
beds missing at this place. 

Between Gebel (ienefe and Gebel Awebed tlie Eocene beds have 
evidently been thrown into a series of folds, and the U])j)cr Mocjattam 
appears in more or less ellii)ticid ex[K)sures through the Oligoceue 
suggesting the nodes of interference between the two sets of folds. 
In those exposures additional proof of the unconformity between the 
Upper and Lower beds is forthcoming in the l)ehaviour of the Ostrea 
Olot'Beyi bed. In these the lowest bed seen is a white limestone with 
a very irregular surface. On this the Ostrea Clot- Bey I bed lies; in 
places it has almost thinned out to nothing, while a little further on it 

f^) See Section I. 
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thickens considerably. The thickness of Upper Moqattam beds seen 
here does not exceed 30 metres. 

On the south side of Gebel (ienefe these beds form a fringe under 
which the Lower Moqattam beds disappear, the former in turn going 
under the Oligocene and Miocene to reappear again at the foot of 
Gebel Ataqa. 

Gebel Awebed. — At the west end of this hill of Lower Moc^attam 
which stands up in a splendid isolation in the midst of the Newer Ter- 
tiaries, the Upper Moqattam is let down by a V-shaped fault against 
the Lower beds. The unconformity is again confirmed by the difference 
in dip of the two series. The beds di]) 8° to the west and soon 
disappear under the Oligocene, and they have been let down 50 metres 
to the north by one of the legs of the "V." In this area further to 
the west the faulting exhibits some interesting points.(^) The Miocene 
and Upper Moqattam have been broken over the ridge of Lower 
Moqattam, one half of which has also sunk benejith the overlying beds. 
A point of interest is the evidence of the tearing and pulling over to 
the downthrow side of the fault of the Ui)per beds, which are seen 
resting at an angle of 35° against the broken ends of the Lower 
Moqattam beds. 

On the south side of this ridge there are 20 to 30 metres of Upper 
Moqattam beds dipping at 6° to the south ; these pass under the plain 
to the south and reappear once more at the foot of Gebel Um Thibua 
and Gebel Ataqa. Further west the Upper beds gradually overtop the 
Lower until the latter disapi)ear, the former by a decrease of dip 
disappearing in turn under the Oligocene. 

Along the south of Gebel Awebed (^) Upper Moqattam beds are seen 
standing up at a steep angle, having been pulled over by the fault 
which runs along the foot of the hill. 

Gebel Um Thibua and Gebel Ataqa. — Patches of Upper Moqatt^im 
beds occur near the foot of Gebel Um Thibua (^) where they have evident- 
ly been faulted down. They also occur as inliers in the younger rocks, 
and outliers on the western flank of Gebel Attiqa. Further to the east 
along the foot of the escarpment of Gebel Ataqa the Upper Moqattam 
comes up on a fold and is surrounded by the Oligocene, while still 
farther on and connected with this exposure is another area of these 
beds with a dip of L5° to the N.W. Under these the Lower beds appear. 
It is evident that these have been faulted down from the main plateau 
of Ataqa. The Upi)er Moijattam underlies the detritus-covered plain 

(I) See Section V. 
(•) See Section II. 
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to die east of the latter exposure and appears on the west flank of the 
lower plateau which lies at the foot of Gebel Atacja. This is the last 
ex|K>sure noted in this area. 

It is now possible to give a general section of the Upper Moqattain 
in this area for the purpose of comparison with its occurrences in 
other localities : — 



2. 

a. 



Top. Hard sandy limestone containing Ostrea sp. : 
and a gasteroi)od like 7}//«.<f/oma 

oHiiuv ueus ••• ••• ■•• ■•• •■• ••• ••• ••• 

Hard limestone containing at its base casts of 
Ostrea Clot^Beyi ; Spandylus Aegy2)tiacus ; 
Cardium ohliquitm ; Cytlierea jtarisiensia .,. 
4. Softer sandy limestone containing casts of 
Ostrea sp. ; Cardium sp. ; Plicatula poly^ 
niorpha ; Turrit ella aiigulata ; T. aflf. cari- 
nifera; T, sp. ; (?) Pleurotoma j^i) 

Hard band of yellow limestone 

Sandy, marly limestone 

Hard band of yellow limestone 

Yellow, sandy limestone 

Hard band of yellow limestone 

Softer yellow limestone 

Hard band of yellow limestone 

Softer yellow limestone 

Hard band of yellow limestone 

Softer yellow limestone containing MesaJia 

/UJfllUlUt ••• ••• ••• t«* ••• ••• ••• ••• 

Whitish limestone containing Echinolamjxts 
Crameri ; Ostrea Keili ; 0, Clot-Beyi ; 0. 
Fraasi ; Pecten Caillaudi ; Carolia cymhu- 
lea ; C. /^/arw/ioiV/^'^ ; Isocardia vora.v ; Iso- 
cardia of. varax ; Cardium Schweinfurtlii ; 
Telliiia reticulata ; TurntelTa aiigulata ; T. 
desmaresti ; T, heluaneiisis ; Cerithium du- 

plicicosta ; C. lamellosum 

16. Yellowish limestone containing Rliahdocidans 
Gaillardoti ; Anisaster gihhendus ; Ostrea 
Fraasi ; 0. Reili ; 0, Clot-Beyi ; Spomlylus 
AegyjAiacus ; Carolia cymhulea ; Plicatula 
polymorpha ; Cardium Scliweinfurthi ; Car- 
Imla Chmeietensis ; Turritella angulata ; 
T. desmaresti ; T. sp. ; Mesalia fasciata ; 
M.hofana ; M, Locardi ; Natica{Ampullina) 
sigaretimi ; Solarium canaliculatum ; Ceri- 
thium dujAicicosta ; C. lamellosum ; Rimella 
dujdicicosta ; IJiastomum cost el latum ; Clan- 
lithes gonio2)horus ; Ancilla Aegyptlaca ; and 
Callianassa sp. 



5. 

G. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 

15. 



1*0 metre. 
9*0 metres. 






0-') 




14-0 




0-75 




40 




1-0 




4-25 




0-50 




8-00 




0-30 





2-40 



18-00 



11 



>1 



• •t ••» » 1 * •«. t«* ••• 



18-00 



JJ 
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17. En Musa Bed, yellowish limestone (dolomitic in 

places) containing Echinolamiyas Crameri ; 
Anisaster gihheruhis ; Pecten Caillaudi ; 
Spomli/lus Aegyptiacus; Cardita acuticostata; 
Lucina mutalnlis ; Cardium Schweinfxirthi ; 
Cytherea parisiensis ; 7 urritella desmaresti ; 
Centliium sp. ; Cassidaria nodosa ; Cypraea 

^^Y • ••• ••■ ■•■ ••• ••• ••• ••• ••• ••• 

18. Clayey beds containing Aiiisaster gihherulus ; 

Spoiulylus Aegyptiacus ; Pectunculus juxta- 
dent at us ; Cardita acuticostata ; C. Fraasi ; 
Cytherea Parisiensis ; Tellina reticulata ; 

Psammolna product a 

11). White limestone containing Echinolamjxis Cra- 
meri ; E, globulus ; Anisaster gihherulus ; 
Vulsella crispata ; Carolia jylucunoides ; Car- 
dita acuticostata ; C. Fraasi ; Cardium sp. ; 
Cytherea ]xirisie7ts^is ; Plicatula polymorpha ; 
Tellina reticulata ; Turritella angulata ; T*. 
ci.heluanensis ; Dentalium s}) 

20. Gypseous clays 

21. Yellow limestone containing similar fossils to 

Bed N" 19, except that Carolia and Vulsella 

UI U clUoClll'.** >•» ••• ••■ ■■■ ••• «■• ■•• 

22. Clay 

23. Yellow limestone containing many Spoiulylus 

Aegyptiacus ; Luci/ui mutahilis ; and internal 
casts of Turrit ella . . . 

24. Gypseous clays 

55. Hard, yellow, shelly limestone containing casts 

of Ostrea Clot-Beyi. 
26. Sandy clay to ground level... 
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132-75 metres. 



In discussing the divisions of the Upper Moqattam by the various 
workers, the work has been very much simplified by the admirable 
table quoted from Dr. Blanckenhorn's paper. In it the subdivisions 
of Schweinfurth, Mayer-Eymar and Sickenberger are correlated with 
those of that author. It only remains, therefore, to compare the 
sections of the present WTiter with those of Dr. Blanckenhorn. It is 
difficult to compare them with the general section quoted, by taking 
tiie actual section measured on Gebel Moqattam Q) and comparing it 



(«) SitziingKh. d. Math-phys. CInss3 d. kgl. bayer-Akid. d. Wisa-nnch. Bd. XXXII, 1902, 
Hft. III. 8.370-371-872. 
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with that measured by the author near En Mupa, the following cor- 
rektion represents the relations of the sections to each other : — 
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Tliickiiess 37-40 m. 37-85 m. 



When, however, a comparison comes to be made between the general 
section of the Author and that of Dr. Blanckenhom already quoted, it 
is found that there are 70 metres of beds occurring in the former 
section which are not present in the latter as they are above its 
uppermost bed in point of succession. The question arises, to what 
stage of the Eocene are these beds to be assigned ? Are they Upper 
Moqattam (Middle Eocene) or Bartonian (Upper Eocene) ? 

A search through all the previous literature on the Eocene of Egypt 
does not help to answer the question at all, as no beds higher than 
the limestone containing Echinolampas Crameri occurring in Gebel 
Moqattam appear to be known. It therefore remains for the author 
to state that if fossil evidence be tiken as a criterion they are undoubt- 
edly of Upper Moqattam age. If the general section of the Author 
be examined it will be seen that there are 36 metres of limestone al)ove 
the En Musabed (Top bed of all the previous authors), which contiiin 
exactly similar fossils to those occurring in that bed. Again, almost 
at the top of the series, occurs a bc^d contjiining Plicatida polymorpha^ 
Turritella angulata^ and T. aff. carinifera, which seems to settle the 
Upper Moqattam age of the whole series. 

On examining the sections measured by Dr. Blanckenhorn in the 
Fayqm, a fresh difficulty presents itself when one attempts a compar- 
ison between the l^eds in that area and those in the Cairo- Suez district. 
There one sees, according to that observer's sections, (J) that while the 



(i) Loc. cit. p. 882. -'Profile of (Jjbel AclHlar." 
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uppermost bed ( Echinolamjyas Crameri bed) is only 1 to I'o m. thick- 
much thinner than in the Gebel Moqattam — the underlying beds are 
very considerably thickened the total being two to three times gresiter. 
Overlying the Echijiolampas Crameri bed comes a great thickness of 
loose or only partly consolidated sands containing numerous Mammalian 
remains which are classed as Bartonian or Upper Eocene. These are 
estuarine or brackish water and were apparently deposited quite close 
to the shore of that period. In the description of the various sections 
no mention is miule of any discordance or break in the sedimentation 
of the series, but it is stated that the EchinoUtmpas Crameri bed is the 
direct downward continuation of these brackish water sands. This is 
the question which awaits an answer. How is it that, Avhile the low^er 
beds of this section have all the characters common to those in the 
Gebel Moqattam section immediately above the Echinolampas Crameri 
bed, there is an abrupt change from marine limestone of Middle Eocene 
age to loose or partly consolidated sands (estuarine) of Bartonian age 
with a large mammalian fauna, while in the Cairo- Suez district there 
are 40 metres of limestone above the bed in question, with about 30 
metres more of sandy, impure limestone above these ? These 70 metres 
of beds are undoubtedly of Upper Moqattam age by their fossils ; 
Avhile the lithological characters of the upper beds indicate a shallower 
sea and closer proximity to land, thus suggesting a gradual passage 
from true marine to the estuarine or brackish water beds found in the 
Fayum. If, then, these beds are part of the true marine Upper Moqat- 
tam series, what has become of their homotaxial equivalents in the 
Fayum sections ? It seems as though there is only one explanation 
possible, viz., that the representatives of these beds are absent in the 
Fayum, and have been removed by denudation, the junction between 
the Upper and Middle Eocene thus marking an unconformity and 
break in the sedimentation. It would be idle to deny the Upper 
Moqattam age of the Cairo-Suez beds in the face of the overwhelming 
fossil evidence for this determination and it would seem that, from 
whatever point of view the question is examined, one is driven to the 
conclusion that the continental period noted at the close of the Upper 
Mocjattam stage in the Cairo- Suez district, extended also into the Fayum. 
In the recently issued Report on the Fayum (^) by Mr.Beadnell,the 
same view is set forth as to the boundaries of the Upper Moqattam 
and its relation to the overlying beds. Mr. Beadnell states (p. 49) that 
his Qasr el Sagha series is the equivalent of the Upper Moqattam beds 



(') "Topojjraphy and Geology of the Fayum Province of Egj'pt." Survey Dept, Cairo, 1905, 
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of Gebel Moqattam near Cairo. In (liscussincf the relationship l)etween 
theseand the overlying beds he says (p.oo): — ''From an examination of 
" the series in the field, there is no doubt that, in at least the centre 
" of the area, the deposition of the lowest beds (of the Upper Eocene) 
" was continuous with those of the Qasr el Sagha ( Middle Eocene) 
'•series below. Followed away from the centre (i. e.,the district round 
" Widan el Faras, the eastern extremity of Gel>el el Qatrani ) the 
" series gradually thins out, and eastwards, at I^lwat Hialla, some 23 
** kilometres north of Tamia, has a thickness of only 40 metres, the 
" basal beds being apparently laid on to a bed of limestone of the Qasr 
" el Sagha series about the horizon of Bed 12 in section XXIII (this 
'' is 68 metres below the uppermost bed of the Section). The junction 
" here is apparently one of perfect conformity as far as the individual 
** beds go, and the peculiar sequence does not seem to be due to 
'' ordinary overlap; it appears as if the change from marine to estuar- 
" ine conditions had set in earlier here than further to the west, with 
" the result that the upper Qasr el Sagha beds are wanting. Moreover, 
'* the accumulation of estuarine beds went on so slowly in this locality 
" that the series does not attain to nearlv its normal thickness, while 
" further east it dies out altogether." 

In considering the above statement, the same difficulty is met as in 
the case of Blanckenhorn's section. The beds in the Moqattam and 
the Qasr el Sagha Sections are identical, but in the latter case, above 
the limestone containing Echinolampas Cramer!^ the resemblance to 
the Upi^er Moqattam beds of the Cairo- Suez district ceases. In the 
latter district there are over 40 metres of limestone containing the 
above mentioned echinoderm, and over 30 metres more of sandier lime- 
stone also marked by Upper Mofjattam fossils. How comes this sudden 
discrepancy ? Where are the representatives of these 70 metres of 
beds in the Fayum ? There is no doubt that the Fayum was nearer 
the land in Eocene times than the district eiist of Cairo, as is shown 
by the greater thickness of the homotuxial beds in the former place as 
compared Avith the latter ; but the general characters of the beds are 
the same, limestone bed corres])onding to limestone, and sandier or 
marly beds to similar ones in the other section. 

In the Fayum section when it is followed up into the Upper Eocene, 
the following significant fact comes to light, viz., that above the white 
limestone at the top of the Middle Eocene there come soft, loosely- 
compacted sands and sandstone. This is a sudden and radical change 
of conditions, and is strongly suggestive of a hiatus in the sediment- 
ation. 
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This suggeBtion is further supported by the statement that the 
estuarine beds of the Upper Eocene do not lie on the same bed all over 
the area, but their basal bed lies on beds 68 metres apart in the vertical 
sequence, while the horizontal distance apart is 23 kilometres. The 
explanation given to accoinit for this apparent discordance, viz., that 
estuarine conditions had set in earlier in this area and therefore the 
upper Qasr el Sagha beds are wanting, leaves one in a difficulty, for 
if it be accepted then these beds cannot be of Upper Eocene age, but 
are homotaxial with the Middle Eocene beds of which they are the 
estuarine representatives. If they are of Upper Eocene age as Mr. 
Beadnell states, then there is a break in the sedimentation represented 
by the absence of the 68 metres above-mentioned. This is the more 
probable explanation, and if it be granted that the 70 metres, known 
to exist in the Cairo- Suez district above the representative of the up- 
permost bed of the Middle Eocene in the Fayum, have been removed 
by denudation prior to the deposition of the Upper Eocene estuarine 
beds, then the abrupt change in the chanicter of the beds becomes easily 
understood. 

The fact that the highest members of the Middle Eocene occur in 
the middle of the Cairo-Suez area Avith the lower members on either 
side of them, argues the presence of a trough with corresponding 
anticlines to east and west of it. The easterly ridge is represented by 
the area round Gebel Genefe, while the westerly member is Gebel 
Moqattam and the district including the Fayum. 

There seems to be only one explanation possible to account for the 
presence of these beds in the Cairo- Suez area, and their absence in the 
Fayum, viz., that the Fayum was a land-surface shortly after the 
deposition of the Echinolampas Cramer i bed, this bed and those above 
it luiderwent denudation until the land again sank inider the sea, when 
the Upper Eocene estuarine beds were deposited. 

Unconformity between Upper and Lower Moqattam : — 

Tliis, as far as the author knows, is the first occurrence of this kind 
noted in Egypt. The first indication of it was seen at the wadi formed 
by a trough -fault about 9 kilometres E.N.E. from Bir Gendali. Here 
the fin Musa bed was not seen nor any of the beds under it, only those 
overl}'ing it being recognised. In the next exposure to the north and 
south of Gebel Shabrawet the same was seen, only a small thickness 
of l)ed8 above the En Musa bed being present in any one place. A 
difference in dip between the two divisions of the Moqattam proves 
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the discordance between them ; while the evidence for overlap seen in 
Gebel Genefe is also conclusive. 

When the conditions which brought about this sttite of thinflcs are 
considered some very interesting points come to light. It has been 
shown in a paper on the Miocene by the author that at the begin- 
ning of that period the land to the east of the Nile Valley was above 
water (^), while Gebel Mocjattam Avas ahnost certiiinly part of the land 
surface also. It seems that after the (le])()sition of the fossiliferous 
Lower Miocene in the troughs formed by the folds set up by the earth 
movements during Oligocene times, a depression set in in the neigh- 
bourhood of what is now the Isthmus of Suez in which deeper- water 
beds of the Middle Miocene were deposited, while on the west in the 
vicinity of Gebel Moqattam only shallow-water representtitives are 
present. In fact, as will Ix* seen, (lebel Mo{j[attam remained more or. 
less stationary amid the up-and-down movement around it. 

CJoming down to Oligocene times, the evidence goes to show that 
during this periotl also, Gebel Mocjatttun rejired its head above the 
waters of the earlier Oligocene sea. The fact that to the enst of this 
hill the Oligocene sands and gmvels overlie beds about 70 metres 
higher in the series than those present in this hill, goes to prove that it 
formed part of a ridge forming dry land while the Oligocene wtus 
being laid down in the trough to the east in Avhich the higher Upper 
Moqattam beds were submerged. The denudation of Gebel Moqattam 
must have proceeded })arallel with the deposition of the Oligocene in 
this place, while later on that hill was dei)ressed sufficiently to allow 
of its being covered by the Oligocene waters as is shown by the 
remains of beds round the cone of the old (leyser on the top of that 
plateau. This did not, however, t^ike place until the 70 metres of beds 
known to be present on this side of the Nile Valley had been removed 
by denudation. There are thus good groimds for assuming that the 
Oligocene beds in different parts of that areii are not homobixial, but 
may probably range from Lower to perhaps Upper Oligocene. One 
thing is certiiin, that the (lebel Ahmar Ixids on the Hanks of the 
Moqattam hill are much higher in the series than those to the east. 

Passing on to the consideration of the conditions which obtained 
during Upper iloqattam times in this area, it is found that the part 
which is now Gebel Mocjattam played cpiite a different role ; for instead 
of being the high land or anticline, it was ap])arently on the lowest 
part of a syncline. The author has not had an o|)portunity, since 
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mapping the area under description, of examining the relations between 
the Upper and Lower Moqattam in Oebel Moqattam, but as stated at 
the begiiniing of this section on the discordance between the two 
divisions of the Mocjattam, no unconformity has been described by 
previous observers. It may be assumed, therefore, until subsequent 
investigation may perhaps prove it to be wrong, that the sedimenta- 
tion was unbroken from the Lower Moqattam upwards. It is, however, 
only right to state that the very abrupt change from white limestone 
to impure marly limestones and clays which can be noticed at a dis- 
tance by even a casual observer, suggests to the author's mind the 
probability of the existence of the unconformity even in the Moqattam 
itself. Taking the above assumption to be correct in the meantime, 
the land on the line of the Nile Valley was under the Eocene sea, 
while that to the east formed dry land, and underwent denudation 
during the time that the beds from the base u|) to and above the top 
of the En Musa bed were being deposited. During the deposition of 
the latter bed a downward movement set in from west to east ; the 
Lower Moqattam with its uneven surface gradually sank beneath the 
waves; and the oyster banks and shallow-water limestones of the 
Upper Moqattam were deposited. 

Reasoning from the evidence adduced in the preceding pages, it 
would seem as if the ground represented by the Fayum and Gebel 
Moqattam had been raised above the sea by the concomitant upward 
movement corresponding to the depression mentioned, and the beds 
overlying the En Musa bed were removed by the denuding agents. 

Lower Moqattam. 

Beds of this age Avere first met with in the faulted w^adi about 8 
kilometres E.N.E. of Hir GendaH. These form the sides of the valley 
while the Upper Moqattam covered them to the west ; on the east they 
form the entire plateau of (lebels Qatamia, Um Thibua, and Ataqa. 
As far as could be seen from the sheer cliff in which they occurred, 
these beds were composed of white and grey limestones which contain- 
ed at the base Echinolampas Crameri and Schizaster sp. 

Near Gebel Shabrawet. — To the south of this hill the plateau on 
the opposite side of the drainage line is composed (except for a thin 
cjxp of Upi>er Moqattiun) of Lower Moqatbim beds. As mentioned 
in the earlier part of this cha[)ter, this plateau is broken by a series 
of step-faults which let down the beds to the cast. In the plateau the 
beds dip gently at 3^ S., while there is a steeper dip of 5° or 6° to the 
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S.E., towards the drainage whicli passes out in that direction. In all 
there are about 115 metres o£ beds above ground, of which the lower 
third is masked by sand ; the middle third is composed of hard yellow, 
purple, and reddish limestones ; while the ui)per part is mainly yellow 
limestone. Near the base of the latter is a bed of grit O'o metres thick 
full of the shells of a large oyster — Ostrea roucana. In the middle 
part there is a yellow marly bed remarkable for the way it is seamed 
and veined by gypsum. These seiims run along joint planes as well 
as parallel with the bedding, and some of them of a fibrous variety 
are 7 centimetres thick. 

Gebel Genefe. — Following these beds southwards it is found that 
one of the faults previously mentioned has bent round to the S.E., 
thus causing a fracture and displacement of the beds along the north 
foot of Gebel Genefe. The main mass of this hill is composed of 
Lower Moqatt^un Ijeds, a thin cap of Ui)per MocjatUim lying discord- 
antly to the west. (^) The fault above-mentioned, if followed up, is 
found to bend round to the south and join the main line of fault by 
which the Miocene beds are thrown down against the foot of the cliff. (') 
Part of the Lower Moqattam beds are also seen to Ije let down from 
the top of the cliff. The main mass of Genefe cliff is composed of 
white limestones poor in fossils ; but nejxr the top there occurs a bed 
containing a small echinid Sismondia Saemanni^ Desh. and (iissortla 
gigantea; and forming the uppennost bed a limestone full of Goniaraea 
ehfans^ Seym. sp. and Dendracls conferta^ Felix. The dij) at the edge 
of the cliff is almost /?//, but on the northwest side near the fault it is 
5^ to 6*^ as it disappears under the Upper ]\Ioqattjxm. From this point 
the beds dip from a centre as in a dome. 

Alabaster Bed. — About 10 metres from the l^ase of the cliff there is 
a bed of alabaster from 0*5 to 1 metre thick. A company wjis formed 
many years ago to work this mineral, but apparently it was not a 
success, as it was abandoned. The mineral as far as seen was very 
irregular in quality nearly all of it being dark, inclined to be })atchy, 
and containing blemishes. In the limited ex})osure seen, the vein 
did not seem to Ije at all constant. 

Further south the beds are brought down )}y a fold against the Miocene 
beds, and in this bend there occur some Upper Moqattam and one or 
two plugged throats of thermal springs. Two kilometres further on 
they go under the Upper Moqatt^un beds and disappear, coming up 
once more in Gebel Atacja. 

(0 See Section I. 
(») See Section T. 
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Gebel AwehecL — This hill is called by German geologists a "horst." 
It is the representative of what was probably a big fold in the Eocene in 
the troughs of which the Miocene was deposited. It may be that it 
was under the Miocene sea as Gebel Genefe undoubtedly was. Of this 
however there is no conclusive evidence, although what there is rather 
favours this view\ Be that as it may, the evidence as to the faulting 
which has circumscribed this hill being Post-Miocene is indubitable, 
and it is to this cause that it owes its present unique and commanding 
position. On examhiation it is found that Awebed Q) is the remains 
of an anticline from which the two corresponding synclines have been 
cut off by a double fault. The dips confirm this, being respectively 8° 
to N. and S. from the middle line. 

At the top of the hill is the bed containing Astrocaenia tPAiyptlaca^ 
Felix; Goniaraea sp.; StyIo])hora sp.; and Dendracis conferta^ while 
at the base of this bed occurs Eehiiwlampas Crameri. The thickness 
of the strata in this hill is 180 metres, and may possibly be 200 metres. 
In the upper beds there is much variation of colour due to manganese, 
many of the beds being variegated in a wonderful manner. On the 
edges of the hill some of the beds, especially the Upper Moqatfaim, have 
been pulled over by the drag of the fault and made to assume an almost 
vertical position, but the majority of the beds have the normal dip 
mentioned above. 

At the edge of the Eocene is a curious altered rock which looks like 
a gritty limestone and is coloured by ferric oxide in an irregular manner. 
In places it has veins of dark siliceous sinter in it. It is thus probably 
a limestone which has been altered by the hot silicated waters which 
issued from the fissure near by. 

Caves. '^n this hill are some caves which occur on its south side. 
These are formed along the bedding plane between a hard grey lime- 
stone and a more porous purj)le one. They are undoubtedly " Solution 
Caves, " and owe their origin to the percolating w^ater which made its 
way down the cracks and along the bedding j)lane. The caves are of 
different sizes, from those which will only admit a man's fist to one 
which allows a man sitting upright. They gradually narrow as they 
penetrate the hill. On the floor of the largest, stalagmite was found, 
and this cave has also been a hyena's den at one time as shown by the 
number of bones lying about in it. 

Further west the Miocene is seen faulted down against a cliff of Lower 
Moqattam, the latter showing beautiful examples of "cirque" formation. 

(») See Section II. 
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Gebel Um Thihua. — This hill is entirely conipose<l of Lower ]\Ioi|attam 
beds having a dip near the top of 8°, Avhile at the base it is 15° S. 
Dolerite is intrusive at the eastern foot of the hill, and apparently 
risea up a vertical fissure, but before reaching the surface it has pene- 
trated between the beds producing alteration on both sides. The 
Dendracis bed overlies the dolerite and an OpercuUna bed has also 
undergone alteration. It is possible that the beds on either side of 
the small wadi which separates this hill from Gebel Ataqa are part of 
a fold. 

On the north side of this hill is a small ridge Q) which has been let 
down by the main fault which bounds the north foot of Gebel Ataqa. 

Gebel Ataqa. — The whole of this range on its western end is composed 
of Lower Moqattam except some few outliers of LTpper Moqattam 
beds. It gradually rises from ground-level to its highest point near 
the sea, where Cretaceous beds bulk largely in the escarpment. Along 
its north foot are some outliers of Upi)er and Lower Moqattam beds 
which have been faulted down from the main cliff. In one of them 
there is a dip of 15° away from the cliff, thus showing that it is the 
remains of the south limb of a svncline w hich has been broken. The 
cliflE behind this place did not i)rove to be very fossiliferous. At the 
top were found beds higher in the series than hitherto. These con- 
tained many Lncinae and spirals of a large Cerithium (?) tp'i/anfetim. 
Under these came the beds with Dendracis conferta^ and the remainder 
of the dift was formed of hard gi'ey limestones. 

In the plateau faulted down at the foot of the main hill of Gebel Ataqa, 
the uppermost bed contained Dictyoconns coralloides ; Dendracis con- 
ferta\ Sismondia Saemanni^ and other echinid spines, as well as oolitic 
grains. This bed is to all intents and j)ur])0ses a coral reef. Below^ 
this came the bed with Gissortia (/itjantea. The (li|) here was 7° towards 
the cliff. On the fault-line the beds are shattered for sevei-al metres 
beyond the actual plane of movement. 

In the hill on the u})throw side of the fault and forming a ))rominent 
angle on the main plateau the u])permost bed is the Gissortia bed. 
Below this comes a series of soft, chalky limestones containing crabs' 
claws and badly preserved Nummulites like N. ijizehensis^ as well as a 
smaller variety. The tot^il thickness of beds in this hill is 270 metres 
as measured by aneroid. The throw of the fault at this point is thus 
270 metlres. There is also a secondary fault in this hill having a 70- 
metres throw. 



(I) See Section II 
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Lower Moqattam beds cover the whole of Gebel Ataqa and are under- 
laid by the Upper Cretaceous beds. In the neighbourhood of the quarry 
which was opened by the Suez Canal Co., there is a ridge of Lower 
Moqattam which has been let down by the main fault. A drainage 
separates it from the main cliff. The lower part of the main cliff is 
Cretaceous, at the top of which comes a bed of gypsum which has also 
been worked by the Suez Canal Co. Above this the beds are all 
Eocene and are marked by casts of Nummulites (?) gizehensis^ while at 
the top comes a bed of that foraminifer and the Deadracis conferta bed 
containing Dirfi/oconus coraUoides; Echinocyainus Luciana^ de Lor.; 
and Sism<mdla Saemanni. The dij) here Avas 5° away from the cliff, 
and this soon caused the Cretsiceous to run underground. 

In the faulted footridge the gyi)seous bed was just visible at the base, 
and as the thickness of the beds here was Li5 metres, it follows that 
there are beds of that thickness in the cliff. Further south the fault 
cuts into the cliff and lets down j)art of it. The Moqattam forms a 
cap on the u])throw and downthrow sides of the fault, while on the 
extreme end of the cliff this rock is seen to form small outliers on the 
Cretaceous. 
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iDHAPTER VI. 



CRETACEOUS. 

fx the area under description, beds of this age are only known from 
two locah'ties, viz., Gebel Shabrawet, and Gebel Ataqa. In the former 
place they occur as inliers standing u[) in the midst of Eocene, Oligocene, 
Miocene, and Pleistocene beds ; while in the latter they occur in their 
normal position in the cliff below the Eocene. 

(ilebel Shabraicef: — Taking the occurrence at Shabrawet as the first 

in order of de8cri})tion, the following is a detailed account of it. 

Travelling on the railway between Ismuilia and Suez, one cannot help 

noticing a dark-brown hill which resu's its crest above the level of the 

surrounding plateau and is com[)osed of highly-tilted beds. This is 

Gebel Shabrawet. A closer acquaintance shows that it is composed 

of Cretaceous rocks, much twisted and bent, and showing evidence of 

having undergone considerable stress from earth-movements. A[)proach- 

ing it from the east, it is found that one passes from Recent or 

Pleistocene deposits on to Oligocene beds containing fossil wood and 

plugged-up thermal water fissures, succeeded by Eocene rocks again 

capped by Oligocene. These are found in their i)resent ])osition as 

the result of a series of faults which has let down the whole against 

the Cretaceous, at the same time fracturing the series and causing the 

reduplication of the outcrop mentioned. After examining the hill at 

one or two points, it was concluded that the best place to examine a 

section was to work from the northeast side towards the crest, as the 

whole series was better ex[)osed for purposes of measurement on this 

line. The following is a detailed section of the hill. For the general 

api>€arance of the hill on the line of section see Section Vll. 

Top. Hard limestone, wcatlierin;^ blue H'i^ metres. 

2. White limestone 19*5 „ 

3. Softer, yellow, nuirly beds 9\*5 „ 

4. Hard, splintery limestone 3*1 

5. Soft, yellow, siuidy limestone with (Jstrea sp. ; 

and gasteropoda 7*1 „ 

C). Sandy white limestone eontjiininf^ lar^e JWiif- 

titim ere. ••• ••• ••• ••• ••• ••• ••• ••• it jL ., 

7. Hard, siliceous, splintery limestone 5*3 



• • ••• ••■ 



•• ••• ••• »«. 



S. White limestone 

9. Hard white liiiie?itone 

10. White limestone with flint? 

11. Hard, yellowish limestone 

12. White limestone 

13. (ireenish marls vonunininfr Of^trca jfaheUata ; 

O.mermeti ; O.olisiponensis; Cardium sp. 

14. WMiito limestone full of Osfrea mermeti 

1.5. do. do. do. 

10. Hard, white, sandy limestone 

17. Hard, white, marly limestone 

18. White, marly limestone 

1!). Harder, white, marly limestone with (?Mrea 

/((Kff^llilfil ••• ••• • m % ••• ••• ••• ••• ••• 

20. Hard, sandy, marly heds 

21. Sandy, marly beds with ca^ts of O.sfrea mm*- 

mefi ; (), jIaheUitta ; etc 2'2 

22. Softer marly heds with harder 1uv(m*s, contain- 

ing Ostrea mermeti; 0. /hchellatu ; 0, oU/i- 
])onenyfs ; Hemiaster sp. ; and ^asteroi)oda ()'7 

23. Hard, marly limest<me containing in the last 

metre, Oatrea mermeti 9*2 

24. Marly limestont* containin;^: OatreajhdieUata ; 

(), mermeti ; and (). oli/fj^oneimis 

25. Hard, white limestone 

20. Hard, grey limestone 

27. White marly limestone 

2S. Hard grey limestone with small (?) fcramini- 

fera 4*0 

21). Marly heds containing fibrous gyi)suni and 
Osfreti fhtheUata 

30. Soft, white limestone 

31. Hard, marly limestone 

3'^ 

33. „ „ with fibrous gyi)snm 

31. Marly lii]ioston(» (di[) 70" towards N.) 

35. (ireenish marls containing gypsum, small os- 

trea, gasteropoda, and pelecy[>oda 8'9 

3(). !Marly beds containing Ilemiaater sp. and a 

largo Co/nis ()*3 

37. Marly limestone 5*3 

3S. Softer sjindy beds I'G 

31). Sandy beds 4*4 

40. Marly limestone 2*5 

*xx • .*vi.cin\ (./(.'US ••• ••• ••• ••• •■• ••• ••• ••• xo 

42. Much-crushed limestone 3'4 

43. Marly beds with a gritty bed at the toi» 3 m. 

thick containing echinid spines 140 

41. Marlv limestone 5'8 



10 r. 


metres 
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45. Hard, yellow limestone 'i'2 

4*1. Greenish gypseous marls containing Otftrea 
flaheUata ; and an echinid in the upper 

lU V \7 A ••• ••• ••• ••• ••• ••• ••• ••• ••• L'*v' 

47. Yellowish limestone* containing glauconite, 

pieces of shells, and echinid spines .*M 



»' 



)» 



Plain level. Total thickness 31M)*1> metres. 



How far below the })lain level these Ceiioniaiiiau beds extend it is 
difficult to say, but it is si<i^nilicaiit that the Hemiaster cuhicus beds are 
not met with above j^round, althoujrh in (lebel Atiiqa they are found 
in fair thickness, and these beds are regarded by M. Fourtau (^) as being 
the base of the Cenomanian system. 

With regard to the different divisions of the Cretaceous rej)resented 
here, the author is inclhiedtofix the u[)[)er limit of the Cenomanian at 
the top of Bed 13 of the section, but he has not been able to obttiin any 
characteristic fossils from which to decide whether the remaining 
beds are Turonian or Senonian. Blanckenhorn (^) found Hi[)])urites 
in these Ijeds and regards them as rejjresenting Turonian and Senonian. 

It is certain that the section examined bv the author is not identical 
with that of Blanckenhorn ; for whereas that of the latter shows the 
beds lying in their normal [)osition, in the former from Bed 13 they 
are inverted «is much as 25*^. On either side of Bed 13, the beds dip 
away from each other. As the beds are followed from ground-level 
from this point they show a gradually increasing verticidity, until at 
Bed 13 they are absolutely vertical ; from this point they dij) in the 
other and normal direction at 70". The cause of this phenomenon is 
a dip-fault having a bearing of X. (50^ E. As the line of fault is passed 
one can see the beds gradually passing the vertical position and taking 
up the normal dip of alx)ut 45°. 

Blanckenhorn {^) is inclined to regnrd this hill as part of an anticline, 
but the author prefers to look upon it as a broken inverted dome or 
basin, the way in which the beds seem to dip from nearly every point 
of the compass being his reason for this view. 

Four kilometres west of the hill of Shabrawet a black knoll is seen 
which on examination i)roves to be of Cretaceous age. It differs from 
Shabrawet hi consisting almost entirely of Turonian and Senonian beds. 
This hill is about 100 metres wide. On the north side is a small ridge 
more or less separated from the rest by a drainage line ; the beds in 



(I) ** Contrib. a rfitiide de la faune Cr6Uvc. (i'Kgypte." J/Iiistitut Egyptieii, 1003, P. 232. 
(*) Zeitflchr. d. Deutsch. geolog. Gesells. 1901, S. fi2 ; Loc. dt. 1900, S. 37. 
(»> Loc. at. 1901. S. 67. 
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the ridf^c dip 70^ to the north, while those on the other side oE the 
drainage line dip 30^ S., this l^eing a[)parently a breached anticline. 
As the drahiage is followed uj) to its head, it is found to rise in 
Cenonianian rocks wliich have dij)s towards S., W., and N.E., of (JO^, 
15°, and 20° res])ectively. This is evidently the case of a small dome 
which further to the east i)asses into an anticline. The (?) Turonian 
beds liave evidently undergone a very sharp flexure over this dome, 
as on the north side where last seen thev were vertical, while in the 
opposite limb of the fold the dip was 60°. Further south the dip 
becomes steeper (70°) and the uppermost chalky beds which contain a 
gasteropod and pelecypod fauna are eventually covered unconformably 
by the Upper Moquttani beds. The contnist here between these liills 
and Shabrawet is great, and rejn'esents a greiit change in pliysical 
conditions ; for w^herciis in the former the Upj)er Moqattam lies directly 
on the Cretaceous rocks, in the latter there is a big escarpment of Lower 
Moqattam facing it on the other side of a valley. This is explained 
in the latter case by a Post-Miocene fault. 

Between this knoll and Shabrawet there seeuis to be a connc^'tinir 
underground ridge which acts as a waterj)arting and is covered by 
Pleistocene dei)osits except in one or two ])laces. This is continuous 
with the beds in the black knoll, and its beds dip at 30°. 

(lebel Af(i(]a, — The next place where Cretaceous beds were met with 
is at the east foot of the highest point of Gebel Ataqa. Here there 
were Cenomanian beds exposed of the thickness of 75 metres. These 
ran to efirth on account of the rise in the ground, due to down-throw beds 
on the fault-line, but they reappear further to the south, rising high in 
the cliff on account of a dip of 8° to the S.W. At the foot of the cliff 
are GO metres of white limestone which have been thrown down by the 
fault; they contain no visil)le fossils by which they can be identified. 

As far as could be seen at this place there are 155 metres of Ceno- 
manian beds, of which the following is a general section : — 

Top. Marly limestones without fos.sils 45 metres. 

2. Limestone with ea?5ts of Offrea oli,^ij)0{u'n/i.< ; 

O. niennHl : and 0*J^<ihcllata 47 „ 

3. Yellow marls alternatintr with white nodular 

limestone containing lleininster vuhh-us: lie- 
miasfer6\),; CK^freu oHi<lj)oneni{i,'<; 0. nwrnieti; 
O.^fiahellata; Cardita sp., and other peli^ey- 
poda. C(;y«^/.< s])., and gasteropoda 2^ ,, 

4. Marly limestone containin«r Odrea jtaffclhiliu 

and O. mermeti ^iT) ,, 

ToTAi 155 metres. 
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At the top of these l)e<ls an* 100 metres of purer limestones, also 
unfossiliferous, which may probably Ik» Turonian, and from this |>oiiit 
the cliff rises vertically for 400 metres, this beinjjf com|)ose<l of Cretac- 
eous ami Lower Moqattam beds. In the small wadis comiiiir from the 
foot of this cliff occur ])ieces of a coal-black limestone (perhaps a solution 
vehi) which shows sections of orfjjanisms. These have evidently come 
from the Eocene higher up the cliff, as the same rock was foun<l in a 
mass of that rock thrown down further south. 

In the cliff in which the (piarry opened by the Suez (anal Coy., 
occurs, hippurites were found. (^) Of these* th(» author saw none. 
About halfway up the cliff a reddish band is seen, which when exam- 
ined was found to be a fz:ypscH)us IkmI which has been extensively 
worked, galleries having been driven into the hill to get out the gypsum 
which was purest in the middle. This gyj)seous bed is from 25 to 30 
metres thick, and consists of alternating strings of gypsum and yellow- 
ish clay, in this resembling the gypsum at Gebel Zet. (^) It has 
been formed in the same way as the other dej)osit, viz., by the action 
of water, as the gypsum is of the fibrous variety in many cases. This 
bed the author is inclined to regard as the top of the Cretaceous forma- 
tion, the formation of the g)psum taking place after the submergence 
under the Eocene Sea. Another reason for this decisicm is that below 
thegj'pseous bed, noNununulites were found, while innnediately above 
it occur casts of N. (lizeheiisis^ and at the top of the cliff there was a 
bed of those fo«^sils and J^endracis sp. There is a dip of 5^ away from 
the cliff bringing the top of the (^retaceous to ground-level in the wa<li 
which clonics down from the plateau. In this cliff the thickness of the 
Cretaceous beds, as alx)ve <letined, is 380 metres. 

The re<l trace of the gypseous 1x3(1 on the up-tlirow si<le of the fault 
which occurs in the above-mentioned wadi, can l)e followed bv means 
of field-glasses along the cliff towards the highest point of Gebel Ataqa. 
Assuming this to Ix? so in that point, the following thickness may be 
adopted : — 

Top. Middle Eoccno, measured in cliff 1^)5 motres. 

2. Crobieeous limestono in cliff (probably Turo- 

nian and S(Mionian) 3S0 ,, 

3. ( Vnomanian marls and limestone 15;") „ 



ToTAi 1)90 metres. 



(I) Q. J.O.S., 18nr>, p. r.y V?.. \ : Doivillk, ''EtndeK snr le? Kndistes." Mem. Soc, Tn'ol.. France, 
1898, pp. 201-3, pi. 29. 

(«) "Topography and (Jeology of Kastern P. ncrt of Kpypt." 11K)2, p. 195. 
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This agrees very well with the total height of the cliff. 

Blauckeiihorn (^) publishes the following statement, viz., that the 
Campanian composes two thirds of Gebel Ataqa. He further gives 
the following section going from below upwards : — 

Top. Doloniitic limestone containing Jfippvrites 

veymdoa^us 4G metres 

2. Dolomitic limestone with 0.^frea larva; 0. laci- 

maia; and Vola se.vaiigvlarh 3 ,, 

3. Alternation of dolomitic and earthy chalk 

without fossils 221 „ 

4. Ked marl with gypsum 7 ,. 

5. White limestone without fossils 50 „ 



Above this comes Lower Eocene. 

All this thickness of beds— 327 metres — he regards as being Senonian. 
Of this he thinks that 49 metres can only be regarded as Campanian, 
but he also says that perhaps all the dolomitic beds may belong 
to that stage. He was evidently unaware of the presence of Cenoman- 
ian beds in this cliff. 

Comparing the thicknesses given here with those obtained by the 
author it is seen that, after deducting the Cenomanian and the Eocene 
from the total height of the cliff, there are 380 metres of beds which 
represent the Turonian and Senonian stages of the Cretaceous. It is 
difficult to say whether the Turonian is represented here or not, as no 
fossils were seen in the rocks inunediatclv above the Cenomanian beds. 
Blanckenhorn has assigned all the limestone seen by him to the Senonian, 
but as he has not seen the lower beds mentioned in this chapter it is 
impossible to know to what stagci he would have assigned them, and 
in the absence of fossils the decision must be deferred. 

There is no doubt that the cliff of (lebel Ataqa is the remains of a 
broken anticline the eiisterly limb having been thrown down partly 
below ground, as shown by the appearance of the Eocene beds at the 
foot of the cliff. At the foot of the highest point of the cliff, nothing 
remains of the downthrow beds except probably their broken fragments 
preserved in the boulder beds of Pleistocene age lying to the eiist of 
the cliff. 



(') Zeitsehr. d. DeiitBch. geol. Resells., 1900, pp. 40-41. 
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CHAini^:K VII. 



BASALT. 

This rock outcrops at various places iu the district uuder descrip- 
tion. It occurs in the f<^rni oF : — 

(1). A'olcanic necks ; 
(2). Intrusive sheets ; 
(3). Lava flows. 

(1). Volcanic Nkcks: — These occur in tlirec places, viz., Gebel 
Gafeisad or Ap^leiat Qanir; at a point ITo kilometres east of Der el 
Beda; and at a place to the north of the latter j)lace and mid-way 
between it and Agleiat Qamr, on the eastern flank of (lebel Gafni. 

Gebel Gafeisdd \ — This is a low conical hill risin<i: out of the sur- 
rounding rocks. It slopes gently on all sides except the north, where 
it falls more abruptly, faulting having taken place. It rises through 
the Oligocene sands, but owing to the junction being masked by Miocene 
beds it is impossible to determine whether any alteration has taken 
place. A curious fact is the presence of a large j)lug of <|uartzite or 
silicified sjuidstone which evidently occupies the vent, while down one 
side (the southern) there is a low dyke-like mass of the same rock 
standing out in relief, evidently representing in both cases the 
fiUed-up fissures of an ancient geyser or thermal spring. This occur- 
rence is a clear proof of the relative ages of the basidt and the geysers 
in this particular case. The rock in this place is a good de^d decoin- 
IX)sed, so that its character could not be determined with certainty, 
but it seemed to Ix^ fairlv fine-<»:rained. Xo extension of it could be 
seen, unless the small exposure on the north side of Gebel Gafra 
issued from this vent. On three sides the Miocene rocks come on 
to the flanks of the hill, and this may mask the sheet which has 
issued from this point, while on the other side it has evidently 
l^een removed, as the Oligocene sands, which in all cases underlie the 
basalt, are ex]X)sed. It is thus seen from the foregoing statement that 
the biisalt is older than the geysers and the Middle Miocene beds. 

Volcanic Neck ertst of Der el Beda. — The next well-defined volcanic 
neck occurs at a point 11*5 kilometres east of the ruined palace of Der 
el Beda. Here it stiuids up as a black knoll with a sheet of basalt 
sloping away from it. It consists of about 1) metres of tuff, overlain 
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bv 1<S to 19 metres of fitie-ffminerl basalt. The tuff occurs mainlv on 
the south side of the cone, and this seems to point to this side being 
nearer the centre ot* the vent. Tins deduction is borne out bv finding 
a little further t(j the south, the basalt coming up through the Eocene 
limestone and mebunorphosing it. At another place a reddish sandstone 
was seen at the foot of the cone, which is in all probability a piece of 
metamorj)hosed Oligocene sand, as beds of that age come close up on 
this side. The basalt shows columnar structure on all sides, thus 
pointing to its being fairly quickly cooled. 

Gehel (kifra: — Further to the north, about S kilometres away, is seen 
the third basalt netrk. It is a fissure in the Eocene limestone up which 
the basalt has risen ; the sharp, vertical walls of the metamorphosed 
limestone stand above the basalt at the j^resent time, the latter having 
been denuded away. On the eastern part of the fissure the basalt has 
been so worn out that it presents the appearance of a trench, the walls 
of which are formed by the altered Eocene limestone. In any place 
where the junction between these two rocks is seen, the absolute verti- 
cality of the walls is very striking. Enclosed in the basalt are numerous 
pieces of Eocene limestone; these have in all probability fallen into 
the vent during the violent stage of an eruption, when the explosions 
produced by the liberation of steam and other gases, rent large pieces 
of rock from the sides of the vent. These rocks have undergone 
considerable metamor[)hism ; they are of a bluish -grey colour, are hard 
and splintery like glass, and show flow lines. All traces of fossils 
have been destroyed, while in many cases, a block when broken up 
shows a seam of ochreous matter in the centre. The rock on either 
side of this ochreous seam is a veritable "Clinkstone" ; it has undergone 
fusion as evidenced bv the lines of flow seen in it. The limestone for 
a little distance round the basalt has undergone a certain amount of 
alteration, as the fossils have assumed the bluish gray colour of the 
altered rock. In many places the basalt is extremely decomposed. 

Connected with this neck also, is a large nuiss of quartzite which is 
evidently the remains of a geyser; while running off in various direc- 
tions are dykes of the same material. Here, as at Gebel Gafeisad, the 
same relations exist between the basalt and the quartzite. 

(2). IxTursivE Sheets : — The only place where a sheet of this nature 
is found in the area under description is at the east foot of Gebel 
Um Thibua which is a continuation of the Ataqa range. Here it has 
altered the limestone around it for 5 metres from the point of contact. 
At first it was difficult to determine whether this was not a neck similar 
to those described above, but after examining the occurrence carefully 
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It was found that the basalt lav l)etweeii two beds oF liniestoue, both of 
which were altered by the contact. On the side next to Gebel Uni 
Thibua it ap]>arently rises up a vertic*al crack, wliile on the other it 
was seen to overlie altered sedinientarv beds dii)j)inj»; westward. At 
the outcrops on the east side of the small wadi which lies between Gebel 
Um Thibua and Ataqa, the basalt seems as if it were rising up from the 
east The most likely ex[)lanation of th(\se occurrences is that the 
basalt or dolerite has Ixien brought up in an anticline; this would 
account for the steeper dip seen in the beds at the base of lun Thibua. 
This intrusion is thrown under»i^round bv the fault whicli runs alon^ 
the north face of the hill, but it re4ij)pears again further to the north- 
east It is interesting to note that, as will be ?een by a glance at the 
map, this intrusion is on a line with the three volcanic necks already 
described. It also seems probable that it may belong to the same 
I>eriod of eruption as they. 

(3). Lava Flows: — The first place where the basalt flow was met 
with was in Gel)el Dhahcr on which stands Tower No. 3 on the Old 
Post Koad to Suez. Here it is found at the foot of the hill in a very 
decomposed state, and overlain by a falsebedded yellow friable sand- 
stone. Further out from the hill the basalt shows a thickness of 7 to 
8 metres, and at this point it is thrown down below ground by a fault. 

The basalt again reappe^u-s at the foot of a series of isolated hills 
forming an east and w(»st ridge lying about 4 kilometres to the south 
of House No. 2, Old Sue/ Road. It lies under the same beds as those 
seen at Gebel Dhaher. The beds are as follows: — 

Top of ri«l<?e. Hard Mack siliceous sandstone I'.S metres. 

2. Yellow sandstones and m-its WO 



• •• ••• ••• JL«'»' ^f 



Total 14*8 ,, 



Kelow this comes the ba-alt, which is 7 to 8 metres thick, is nuich 
decomposed, and is full of veins of opal and chalcedony tilling up 
cracks. In many cases the chalcedony stands out in relief, the basalt 
having l)een weathered off on either side of it. A little to the south 
the basalt was a«:ain covered bv an outlier of similar rocks but differino: 
somewhat from them in detail. The following is a detailed description 
of these beds: — 

Top. Falseljedded sandstone .*V0 metres. 

2. Rounded flint oon;^lonierate 03 

3. (-alcareous sandy ^rit 0*75 

4. Lenticles of brittle limestone dying out rapidly 10 „ 



9» 
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Basalt underlies this, and has an outcrop of about 1 kilometre wide. 
This rock is undoubtedlv the continuation of that seen at tlie foot of 
Gebel Dhalier. 

Al)out 3 kilometres to the eastward the basalt was again crossed, but 
it was found that the above-mentioned l)eds together with the black 
siliceous sandstone were absent, and a l)ed higher in the series than the 
latter overlaid it. Tliis basalt flow outcrops in an east and west line 
for 10 kilometres. In the absence of the black sandstone and the beds 
below it, there is a ])roof of an overla]) and unconformability. 

El Angobia : — On the north of the Eocene dome of El Angobia on 
the downthrow side of a fault, a small wedge of Oligocene rocks is laid 
against the Eocene rocks, being overlaid in turn by a bed of basalt 20 
metres thick. It is roughly colunuiar, and where fresh, is a good, hard 
compact rock which would be useful for macadamising purposes. 
Further east another and larger patch of basalt is met with along the 
fault-line; it is 17 to 18 metres thick and is a good useful rock. This 
exposure is 1*5 by '5 kilometres in extent. In all, including the ex- 
posures already described, there are 12 different places where basalt was 
noted in this region, varying in area from the merest hunmiock to 
patches measuring 1*5 by 0*5 kilometres. 

To the south of (lebel el Angobia another exposure of basalt is found 
lying against the Eocene in such a position as to show that it has been 
brouffht there bv a fault. In the count rv between Bir Gendali and 
El Angobia which is occupied by a confused mass of conglomerates, 
sands, and grits of Miocene age, the basalt is seen outcropping in all 
the wadis. Al)out 4 kilometres east of the foot of Gel)el Ali Hamum 
el Aberaq, and about 0*5 kilometres in a north-easterly direction from 
Bir (lendali, a small knoll of columnar basalt about 2 metres thick is 
found at the base of the ]\Iiocene beds, and overlving the 01i<i[ocene 
sands. In this region, wherever the Miocene beds have been removed 
in a wadi the basalt is seen. 

Wadi Gendali : — About <S kilometres below Bir Gendali, there occurs 
on either side of Wadi (iendali, in small side wadis, what is to be 
regarded as an injected fissure out of which basalt has at one time 
issued. Connected with this fissure are the remains of geysers and 
geyser fissures which are subsequent in age to the basalt. lioth geyser 
remains and basalt have been let into Lower Moqattam beds of the 
Eocene bv a trou":h -fault. Here the hade of the fault is seen verv 
plainly at oJie side, its angle being between 70^ and 80^. The throw 
of the fault is not less than Ifio metres. 

The onlv other occurrences of basalt are in connection witli the 
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denuded stump of the volcano described on p. 71. There, a long narrow 
tongue appears at the foot of the Miocene escarpment, hut its outcrop 
is extremely narrow. Another [)atch occurs about To kilometres south- 
east of the neck above-mentioned. It is the hust renmant of the flow 
left on the up-throw side of the fault which throws the Mi(K'ene down 
to plain level. Further east beyond Gebel Awebed, no tnices of basalt 
have been met with. 

The Age of the Basalt (^): — In discussing the age of the basalts of the 
Fayum Blanckenhorn (^) puts their age as Oligocent^ Those on the 
Cairo-Suez side of the Nile A allev on the other hand, he considers 
Lower Miocene, though what his reasons are for this does not appear 
plainly. He sji\s that the hill-movements and breaking-out of basalts 
came at or after the time of the silicified woods (Petrified Forest) or 
almost immediately before the transgression of the Helvetian Sea. 
This being so, it is difficult to reconcile this statement with another 
made in his "Das Miociin", where he refers the sands found at the 
base of the Miocene to the east of Cairo to the same stage as the Mogara 
Sands, viz., Lower Miocene. It has been shown by the writer that these 
sands and sandstones lie discordantly on the basjdt, while there is an 
overlap as well, as shown by the a])sence of these sandy l)eds in a 
section onlv 2 kilometres awav from tliat in which thev were seen. 
The pouring-out of the l)asalts was previous to the period of geysers 
and thermal springs as is shown in numerous sections ; but a curious 
fact must be noted here that, altliough plugged fissures, up which the 
heated waters ciune, exist almost on the edge of the Miocene deposits, 
one looks in vain for any trace of them in these deposits. If then, 
Blanckenhorn's correlation of the sands with the Lower Miocene of 
Mogara be accepted for the sake of argument, and no evidence of geyser 
action has been seen in them, it follows that the geysers were ])rior to 
these sands. If the geysers be prior to the sands, and they have been 
shown to be subsequent to the l)a.salts, what is the age of the basalt ? 
It cannot be Lower Miocene as Blanckenhorn would make it, but must 
belong to the Oligocene. This brings the period of its eru])tion to be 
practically of the same age as that of tlie basalts which occur to the 
south-west of the Pyramids of (Jiza in the Libyan desert. 



(') See (taper by Uie author in (ie<>l. Mag. on this subj<*ft. 

(.») "Das Oligociin," Zeitsclir. d. IVutsch. Geolopr. (Jest'lls. Jahr. liKX), P. 4r,7 et seq. 
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CHAPTER VIII. 



FAULTS AND FOLDS. 

I\ the area under description, oidy faults of the normal ty))e are 
found, wliile tlie folding is not very marked on account of its being 
masked by later deposits, and has l)een deduced mainly from the small 
domes laid bare In* subsecpient denudation. 

Faults: — These fall under three heads, viz., 

(1). Strike-fauks. 
(2). Dip-faults. 
(3). Trough-faults. 

idiei Dhah.'r. (!)• STHiKK-FArLTs : — Tliis type of fault is the predominant one 
in this district. Be^i^inninof at the west side near Cairo, the first met 
with is one which is respcMisible for the formation of the small hill of- 
(fcbel Dhaher (^) on which stands the Tower of X"" 3 Station, Old 
Post Koad to Suez. Here the ]\Iiocenc (Helvetian) has been let down 
against the basalt underlying the Lower Miocene by a throw of 79 
metres, 
leiiei Ausuri The ucxt placc wlierc faults of this type are met, is round the 
Jn^oblnT* ^^ Eocene dome of (Jebel Ansuri and (lebel el Angobia. The main fault 
hades to the north with a throw of 150 metres at its ])oint of maximum 
displacement, while the fractures bounding it on the west and north 
have much less throw. Here the Miocene and Upper Mocjattam are 
brought in contact at the point of grciatest throw. 

Further north and east is one of the main lin(^s of fault, viz., that 
boundin*'* the <jci*avel rid^j^e on the south on which Der el Beda stands. 
It begins near Station No. T), Old Post l\oad to Suez, and continues 
east past Der (A Beda up to the western extension of the mass of 
Gebel Aw(*bed where it dies out. The throw where it can be measured 
is 55 metres. In this cas(i the Miocene is let down against the Oligo- 
cene to the west and east of Der el Beda, while near Gebel Awel)ed 
this rock is found lying 40 metres below the level of the t<:)p of the 
Lower Moqattum gi\'ing a throw of 150 metres. The continuation of 
this line of fault is evidentlv that which bounds (iebel Awebed on the 
south side. 

The corresi)onding strike-fault to the one just described, is the 



(I) S,*t. Se*tit)n IV. 
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north-hading line of fracture which 1)oiuk1s the al)()ve-ineiitionc<l j^nivcl 
ridge on the north and is cut off hy the dip-fault along which the 
Wadi <iafi*a has cut its gorge through the Miot^eue ridge north hy 
east of I)er el Beila. In all prohahility, the fault which throws down 
the Miocene to the north of the western ridge of (Jehcl Awehed, and 
which lx)unds that hill on the north, belongs to this line of fracture. 
Connected to this line of fracture hv dip-faults is another north-hadinir 
fault. This may, perhaps, be [)art of the line of fracture seen at (iehel 
Dhaher, but evidence of the continuity of the two is not visible owinir 
to a mask of downwash. This line of fault is broken by dij)-faults at 
three places, the lateral shift in all cases being to the north, an<l the 
displacement as much as 1 kilometre. This fault is lost for some 
distance under the downwash but is found a<rain further to the east 
where it apparently cuts the dip-fault of the (iafni gorge. Eleven 
kilometres north-east of Der el Beda it dies out. 

On the other side of the plain or wi<le valley up which the Old 
Cairo-Suez Kailwav ran is another south-hadin<i: fracture, also broken 
by a dip-fault, which brings the Upper Mocjattam and the Middle 
Miocjcne together on the southern flank of (Jcbel (iafra. Here the 
throw is 137 metres. 

Further west, in the neighbourhood of Um (^amr a north-hading 
fault is seen which l)rings the Miocene and ( Jlii'ocenc* towther. On 
the north flank of (Jebel (iafra, traces of the same class of fault are 
found; w^hile to the east of (lebel Gafeisad or Agleiat Qamr it is again 
seen but dies out before Kl Gherbe is reached. Beyond this hill it 
again appesirs, runs east for 16 kilometres, then swings round to the 
northeiist, and finally seems to lose itself in the plain ne^ir (Jebel 
Shabrawet. In realitv it is continued in a south-easterlv direction 
along the edge of the cliff bounding the Istlunus of Suez and aj)pears 
at the foot of (lebel (Jenefe where the Miocene is thrown down airainst 
the Lower Moqattam. 

What mav be considered as an off-shoot of this main line of fault is 
the line of fracture which takes its origin at the point where the change 
of bearing from east to north-east takes place, and continuing eastward 
finallv turns southeast inside the main line and eventuallv ioins it 
at the northwest corner of (Jebel (Jenefe. This offshoot is in all prob- 
ability due to the superior resistance of the inlier of Cretaceous rocks 
which lies like a wed^e in the an«rle formed bv the two faults. The 
several minor faults seen inside (west) of the main fracture form a 
series of step-faults which reduplicate the outliers of the Upper Mo(jat- 
tam on the platciui to the south of (Jebel Shabrawet. 
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The sudden change of bearing of the faults which may be described 
as the Isthmus faults, is evidently the result of two earth-movements 
acting simultaneously and at right angles to one another, the fracture 
taking the direction which is the resultant of the two forces. It is 
interesting to note that, in the neighbourhood of the Isthmus only, 
the two movements have been acting simultaneously, while further to 
the west the force acting in a north and south line has almost entirely 
influenced the direction of the faults. Practically the one exception 
to this rule is the fault on the south side of (lebel (Jafra. 

Between (Jebel Cicnefe and Awebed there is a small fault hading 
north-east and broken by a short dip-fault. In this case it would seem 
as though the north and south force had been too strong for the other, 
the dip-fault marking the place where it became paramount and 
changed the direction of the fracture. 

Last of all is the main fault which bounds the district to the south 
and gives rise to the bold escarpment of Gebel Ataqa, Um Thibua, etc. 
In (iebel Ataqa the change in direction of the fault as it leaves the 
Isthmus is very marked indeed. At first it has an almost due N. and 
S. direction, which, as it is followed up, gradually changes to N.W.and 
finally becomes almost due west. Here also is seen the meeting of the 
two faults at the pivot on which the line of fracture has swung round. 
The reason for this is not so apparent as in the })revious instance. It 
is certain, however, that the more southerly of the two is the main 
one, and has a throw of 690 metres at its maxinunn displacement at 
the highest point of Gebel Atacja. As this fault is followed towards 
Gebel Um Thibua it is seen to be nqjlaced by a series of short faults 
en echelon which is eventually replaced by that which runs along the 
foot of that hill and is doubtless continued along the escarpment to 
Gebel Qatamia where it turns northwest and then west and dies out 
to the north of Bir (Jendali. It is probable that the last piece of this 
fault is an offshoot from the main one which dies out and is replaced 
by the syncline which separates Gebel Tura from Gebel Moqattam. 

(2). Dir-FAi'LTs: — Of this class of fractures only a few, and these 
only of small importance, occur in this area. These all occur with one 
exception, in the vicinity of Der el Beda. The most westerly one is 
seen at the west end of the gravel ridge on which the ruined i)aliice 
stands. This shifts the strike-fault a few hundred metres to the north; 
the next, going eastward, produces a shift of one kilometre ; while the 
third makes a corresponding movement at the Middle Station on the 
Old Cairo-Suez Railway. Another occurs in (lebel Gafra. That which 
occurs in the Wadi (Jafra gorge has shifted the Miocene escarpment 2 
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kilometres to the north. Tlie only other fjuilt of this type oecurs 
about 7 kilometres to the north-east of (Jehel Awebed where a lateral 
shift of 300 metres lias taken ])laee. 

(3). Tuoi'GH-FAri/rs: — Only one well-defined fault of this tyj)e is 
known in this areii, viz., that ? kms E.X.E. of BirfJendali, where Upper 
Moqattam beds are let into the Lower Mo(|attam. Here the throw is 
165 metres. The ])art where the dip-faults occur to the west of Der 
el Beda may be regarded as l:>eing formed by a trough -fault as the 
hades of the bounding fault are towards each other. In this case the 
faults are not simultaneous, but have evidently been produced one 
after tlie other. 

A<je of the Fractures: — Kegarding this the only writer who, to the 
author's knowledge, has assijiued an age to the faults is Dr. Blanckenhorn. 
This wTiter Q) says that, prior to Miocene times, the Eocene was 
faulted, Gel>el Ataqa, Awebed, Genefe, and Abu Terifia were formed 
and the Miocene was laid round their bases in a reef -like manner. With 
this statement the author cannot agree, and it is only necessary to 
examine Section I., to see that as far as (i!el)cl (Jenefe is concerned the 
evidence is conclusivelv in favour of a ]\)st-Miocene a<re for the fault. 
It is impossible to explain the occurrence of the beds at such a dif- 
ference of level except by a fault. Even in the case of (iel)el AwelxBd 
and Ataqa the evidence is all in favour of the Post-Miocene age of the 
fracture. In the former there is direct evidence for it (see Section II); 
while in the latter the indirect evidence is all in favour of the fault 
being Post- Miocene. If, as Dr. Blanckenhorn affirms, the fault took 
place in Pre-Miocene times, there ought to be denuded Eocene rocks 
with the Miocene lying unconformably, and overlapping on them. 
Such is not the case. What is actually seen is the Miocene dipping 
away from the cliff, underlaid by the Oligocene, which in turn is under- 
laid by the U])[er Mocjattam. This lies at the foot of the Lower 
Moqattam cliff, while only in one place is this stage of the Eocene seen 
on the downthrow side. All this points only to one conclusion, viz., 
that the fault is Post- Miocene. It does not matter where evidence is 
looked for, it always points in the same direction. In the broken 
syncline between Gebel Genefe and Ataqa, the Miocene is seen to 
conform to the fold in the same way as the other rocks. 

But although the age of the faults is undoubtedly Post-Miocene in 
all cases, it can be shown that all of them were not produced at the 
same time. Take for instance the i)laces where the dip-faults occur. 

(I) Zeitsrhr. d. Doutsch. (i '.lo.'. <J -s.-lls. Jniir. \\K)0. 
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Here it can be shown that the northern strike-faults are older than the 
(lip- faults, because the latter break and displace the former ; while the 
south strike-fault is younger than all. It can also be seen from the 
map that the strike-fault on the north side of the gravel ridge on 
which Der el Beda stands is younger than the three dip-faults to the 
west of tliat place, but older than that on its east side. Similarly it can 
be deduced that the strike-fault that lies on the north side of Wadi Gafra 
gorge is younger than the dip-fault along which that gorge is formed. 

Folds: — If the studv of these l)e commenced from the east side, it 
will be seen that, although there are two sets of folds to be recognised, 
those having a N.W.-S.E. axi.s dominate the others whose axis lies in 
a general -E. and W. line. It would seem as though (Jebel Shabrawet 
were the pivot on which the axes swing round, and a S.S.W. line 
throuich that hill seems to mark the line of node where the two folds 
interfere with each other. East of that line all the folds lie on N.W.- 
S.E. axes : while on the west thev lie on E. and W. axes. 

Taking the first set, Gebel Genefe and the i)lateau to the north-west, 
as well as Gel>el Ataqa, and the subsidiary folds between all belong to 
that group. To the second set belongs tlie majority of the folds. Of 
these the most important of those visible are tliose which stretch from 
(liebel Shabrawet through El Gherbe to (iebel Gafeisad, Gebel Gafra 
and the plain to the west ; the gravel ridge on which stands Der el 
Beda with its extension in Gebel Awebed ; the western half of Gebel 
Ataqa, Gebel Urn Thibua, etc., and further west the dome of Gebel el 
Angobia and Ansuri with the ridge which bounds the Petrified Forest 
in the north. 

The movements which have given rise to existing folds have been 
described by the author in a paper (^), and in the Chapters on Miocene 
and Eocene. 

This district is interesting from its furnishing support to the theory 
l)ut forward by Professor Lapworth in an address to the British Associa- 
tion for the Advancement of Science, l(S9i, to account for the origin of 
the geograpliical features of the earth. In this area one sees first the 
evidence of the trough of the earth wave in the Lower Moqattam; of 
the advance of the following crest in the Upper Moqattam ; and of the 
presence of the actual crest in the Oligocene period. In the Miocene 
period, evidence of the following trough is again visible in the shallow- 
water beds of the Lower stage and the deeper- water conditions of the 
Helvetian or Middle Stage. 

(») (JfM)!. Mair.r.M)^ P. r,()l. 
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CHAPTER IX. 



RELIEF OF THE GROUND. 

It may be laid down as an axiom that, other things l)ein«^ equal, in 

a plateau or other level expanse of new land recently raised above the 

level of the sea, the amount of relief in any one part of it is inversely 

as the hardness or compactness of the beds composing*- it. This would 

be true for all land Iviny: al)ove the level of the sea were it not that 

other influences are continually at work modifvinfr in some cases and 

accentuating? in others the normal scul{)ture of the land. It is the 

purpose of this chapter to show how the sculpture of the area under 

consideration has been modified bv what mav l)e termed the extra- 

ordinary aj^ents of sculpture. In different iatinj;' between the nt^rmal 

or ordinary and the abnormal or extraordinary aj^ents of earth sculpture, 

it may be here stated that the author regards vraU'v in the form of 

rain or torrent as the only normal agent and prefers to regard the 

others, to be enumerated later, as abnormal. It may be objected that 

wind and sand have an ecpial right to be considered as normal agents, 

but the reply to this is that the Avhole of the sculpturing was done by 

the water during the Pluvial j>eriod innnediately preceding the present 

arid one, and that therefore these must be regarded as belonging to 

the category of influences which are now at work modifying the work 

of the water. 

The agents which are responsible for the }>resent relief of the area 
under description are : — 

(1). Water, 

(2). Faulting and folding, 

(3). Wind and sand. 

(1). Water. — If it l)e granted that the |)eriod at which the sculp- 
turing really began was the time when the land rose in Upper Mofjattun 
times, then the evidence for the carving by water is very strong indeed, 
equally in the presence of the sands and gravels of the Oligocene, and 
in the absence of a great thickness of beds as shown in the chapter on 
the Eocene. No evidenc^e of wadis or drainages can be shown, because 
if any existed they are covered by the late deposits ; but it is inconceiv- 
able that any other agent than water did this work, 

8 



During the later periods the same remains true of the water. In 
soft rocks such as the Oligocene sands and the Miocene beds, it is not 
to be expected that evidence of ji^'eat carvinj^; such as is seen in the 
wadis in the older rocks will be forthcoming, as the sides of the 
drainages are worn away almost as fast as the l)ed is cut out, especially 
when the older Eocene l>eds are reached. Such a country does not 
lend itself to picturesque sculjjture, but the resultant is a tumbled, 
confused mass of gravelly mounds as in the case of the Oligocene and 
Lower Miocene, or of alternating (hp-slojxi and escarpment in the 
Middle Miocene, except, where in a few instances a ridge has been 
breached along a crack or fault-line, when a sheer-sided gorge is the 
result. Such an instiince is seen where Wadi Gafra breaches the 
Miocene ridge of I)er el Iknla. In no other part of its course does this 
wadi sho\v any scenery, excej)t at Bir Gendali where, on account of hard 
beds in the Eocene, its sides are sti'ikingly terraced and small waterfalls 
occur in its bed. 

It is, however, where there is different hardness of beds that the 
sculpturing by water is shown at its best. The foregoing examples 
show this ; but no better example of this can be seen tlian in Gebel 
Shabrawet and the few Cretaceous inliers near it. This hill stands 
up as an island between two drainages, each of which has cut its w^ay 
through the softer and more recent beds, Iciiving the more resistant 
older rock standing up like a watch-tower. Other good examples are 
Gebel Aw\>bed, the dome of Gebel el Angobia and Ansuri, and Gebel 
Moqattam. 

(2). FAULTiN(i AND FoLDiNci. — It is, liowcvcr, to tliis agency that 
the boldest features of this area are due ; to this also the water owes 
its potency in numerous instances, for unless there luid been a depart- 
ure from the general dei\d level, the latter agent would have l)een 
powerless. The bold, frowning escarpment of Gelxil Atiuja, the gentler 
cliffs of Gebel Um Thibua and (^atamia, the striking "horst" of 
Awel>ed, the abruptly -ending plateau of Gebel Genefe with the steep- 
scarj)ed tableland to the north of it, all owe their origin to this agency. 
The curious step-like appearance seen in different places on the plateaux 
among the ridges of this areii also owe their origin to faulting or folding. 
This has been shown in the Chapter on '• Faults and Folds." 

But it is to this agency also, couj)led with the peculiar comj)osition 
of the beds themselves, that the wide plain, along which passes the 
Old Post Roiid to Suez, owes its origin. It is bounded on the north 
by a fault w^hich has let down the Miocene, and this, having weathered 
down to the sandy conglomerate beds at its base, formed a gravel- 



— ll;-) - 

covered plain. The wi<le valley iiloii}^ Avhich jmssnl the 01<1 Cairo- 
Suez Railway also owes its origin to similar causes. The breaking uj) 
of the Miocene formation into isolated ri(lgt»s and sciirps can also 1k' 
traced to the same cause, while these have been verv much m(xlifie<l 
subsequently by sand and wind erosion. 

Although it has Ix^en stated in the previous panigra))h that the <lome 
of Gebel el Angobia and Ansuri is exj)Ose<l by a process of differential 
erosion, its presence is primarily due to folding acc()m])anied by fault- 
ing. If this had not taken place, these hills would in all ])robabilitv, 
be still under the newer formations. Gel)el Moqattam also jirimarily 
owes its origin to a combination of these two movements, its ]>osition 
being accentuated later by differential weathering and water erosion. 

(3). Wind and Sand. — It is in this district, however, that the action 
of these agents is best seen. Here there is a greater difference of 
hardness between the Older and Newer Tertiaries, than exists in other 
districts between the Secondary an<l Older Tertiary rocks: in conse- 
quence of tliis the work of wind-l)orne sand is much more evident. This 
is espcciUly so on the Miocene rocks. On these, in many places, 
curious appearances such as a false di])-slope, or a series of what apjxiar 
to be parallel ridges with the l)eils a])parently dij)])ing under the ridge 
in front are produced, which are likely to lead the unwary geologist 
into erroneous conclusions. It is only by following these ridges u|) 
for some distance until they are found to merge into a low plateau or 
by collecting the fossils from the different exposures and comparing 
them carefully that the observer can ])reserve himself horn error. 
Such a series of ridges is seen to the soiith of House No. 2 on the Old 
Suez Post Road, al>out 1) kilometres from Cairo. To the west of Um 
Qamr a different type of ridge (^) is seen. Here the surface of the 
low plateau is formed of a hard bed which has apparently had cracks 
running more or less parallel to e^ich other along which the sand, 
driven by the southwest wind, has carved out little valleys. The 
deception is kept up by the appearance of a dip-slo|)e on the northern 
extremity where the Ixjds apj)arently dip into and disa])pear under the 
plain. Further to the eiist, the hard Ix^d is grooved and furrowed in 
a wonderful manner bv the si\nd Ijetween Um (Jamr and Gebel Gafra 
and on that hill itself. 

On the south flank of this hill another good example of the false 
dip-slope and ridge is seen (^). Here it occurs on the downthrow side 
of the fault, and the angle of dij) of the slopes is 22 ^ It was only l)y 



(») Seif Sketch Section VI.. Sk«*tchf8 Nos. 1 and 2. 
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looking for palaeoiitological evidence that the author was saved from 
falling into the trap here set for the unwary observer. 

Turning to the more extensive evidences of sand erosion, it may be 
pointed out that the ridges on either side of the low valley up which 
the old Cairo-Suez Railway passed owe their gentle slope to this 
agenc}'. 

The mass of Miocene limestone lying between El Gherbe and Gebel 
Awebed, which presents a steep escarpment to the north-east, and a 
gentle di])-slope to the south, owes the latter to the work of wind-l)orne 
sand, the general southwest and southerly winds with their burden of 
sand having planed off the edges of the beds until they appejir as if 
dipping into the plain. It is perhaps the most distinctive feature of 
the Miocene area, this gentle sloi)e to the south with the corresponding 
steep scarp in the 0])])osite direction. On the surface of these slopes 
some wonderful fretwork is sometimes met with in the soft limestone, 
at times exhibiting most fantastic forms. 

There is no doubt that this area is an ideal ])lace for seeing the 
eroding j)ower of sand. All the conditions are favourable for it; the 
sand is obtainable from the Oligocene beds which are always exposed 
near by; there are wide plains or open country facing the direction of 
sand-carrying wind, wliich allow the latt(;r full scope when travelling 
at a good rate ; in fact the rocks here are exposed to a veritable sand- 
blast. 

Beautiful examples of differential sand-etching are met with 
wherever the consolidated sand and gravel, which occurs near the 
fissures of the ancient thermal springs, is exposed. In these, the pebbles 
are often seen standing out from the general mass like ungainly warts on 
the body of an animal. Excellent examples oF differential wearing 
and structure are seen in the hard })Iugs of thermal springs Avhich 
stand out on the surface of Gebel (Jafra like huge ant-hills. In these 
the different hardness of the cementing silica is well shown bv the 
harder layers standing out in relief: the unequal layers of the sand 
are also well brought out by the false-bedding exj)osed by the etching. 
This leiids up to the occurrence of those })eculiar-sha))ed stones named 
*'Dreikante" by German geologists. 

Dreiktinte. — In an area such as this it is to be expected that many 
examples of these stones which owe their sha])e to sand-blast should 
be found. Such is the case : and a few observations made bv the 
author may be of interest to the reader. The following remarks apply 
to the limestone dreikantes onlv. There are manv forms of dreikante 
to be met with, and after studying them for some time it apjieared to 
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the author that all of them could l)o explained on very simple prin- 
ciples. After examininfT these stones in a j)eouliarly jj^ood place where 
all stages in their production mijrht he seen, three types were reootjnised 
which owed their form, firstly, to their oriji'inal shaj)e, and secondly, 
to their orientation with reference to the sand-carrvin<i: wind. If the 
original stone be rectangular in form and have its long axis in the 
direction of the sand-drift it yi(»l<ls a true dreikante ; if, however, the 
long axis l)e at right angles to the direction of drift, the windward 
side is polished and worn, while th(» leeward side becomes covered hy 
the vermicular markings (so conmionly seen on tlui surface of limestone 
blocks in the open ])lains of Egyj)t) and a lopside<l <lreikante is the 
result. In the thinl when* the original form is more or less square in 
plan, and one of its angles is facing the sand-drift, it eventually becomes 
rounded and a <lreikante of a different tyjx* is th<» result. S}>ecimen8 
of these ty|)cs are to be seen in the Geological Museum, Cairo. 

With reference to the direction of the wind which carries the sand, 
piles up the sand-dunes, and does the erosion, the author has come to 
the conclusion that the general opinion held, as far as he can ascertain 
from publications and conv(»rs;ition Avith different j)eople, is erroneous. 
This idea is that it is the ])revailing wind — N.X.W. — which produces 
the sand-dunes and carries the sand, but the author's observations lead 
him to a different conclusion. Dr. V. Cornish (') in his paj)er on the 
sand-dunes round Ismailia put forward the suggestion that the south- 
west wind was probably the cjirrii^r while the ])revailing wind acted 
rather as a sorter and kept the surface and edge of the dune more or 
less in a line based on the obs(»rvations of the dunes, the actual observe<l 
transiK)rt of the sand, and the fact of the eroded surfaces of the rocks 
facing towards the south, and the grooves on the hard rock lying in 
the direction of S.S.W.-X.X.E. One has onlv to travel across sand- 
dunes in a southerlv wind to understand the discomfort from the 
flying sjmd, while with a northerly wind of a])j)ari'ntly equal strength 
the air remains clear. Tlu* wind which, according to the author's ob- 
servations, does the main work of sand transport and erosion is 
primarily, that from the south and southwest, secondarily, that from 
the southejist, verv little from the northeast, while from the north and 
northwest none at all. Tiiis is borne out by the aligmnent of the 
dunes in a general N.X.W.-S.S.K. direction — that of the prevalent 
wind. This is at right angles to the direction of the sand-carrying 
wind, as it ought to be. Again, the long gcMitle slojxi of the dune 
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faces the direction of this wind, while the abrupt slope which is always 
on tlie leeward side of a dune, and has been shown to be the angle of 
rest of the sand composing the dune, always faces the northeast. 
There are, of course, exceptions which seem to vitiate this conclusion, 
but these can generally be explained by a local eddy, or draught 
through a confined space. In the open j)lain where no local conditions 
interfere with the wind the dunes always conform to the above rule. 

In the early |)art of 1900, the author had a good opportunity of 
makino^ observations on the sand-dunes of the Libyan Desert while on 
a traverse between the Fayum and Mogara. On the way there, a 
long line of dunes was crossed, which was evidently the continuation 
of those met with farther to the south. The bearing of this line was 
that of the prevalent wind-N.N.W.-and this remained constant all the 
way tx) Mogara, the road lyuig between two parallel lines of dunes. 
During this traverse abundant ()])portunities were afforded of studying 
the behaviour of the sand towards the winds from <lifferent points of 
the compass, and it was noticed in every case where there was a dense 
sandstorm that the wind came from the southwest. It Avas this that 
first suggested to the author's mind the possibility of the occasional 
southwest wind being the carrier of the sand instead of, as at first 
sight might appear, the prevalent wind. 

It is now possible to shortly sunnnarise the points in this chapter : — 

(1). — The salient features of this area arc produced by three agents, 
viz. Water-erosion, Faulting and folding, and Wind-borne Sand. 

(2). — The first agent is responsible for the general levelling of the 
area; the second for its bold and rugged features; and the third for 
the gentle, rounded outlines of the district as viewed from the south- 
west. 

(3). — Differential hardness in some of the foundations give rise to 
local features such as terraces, waterfalls, etc. 

(4). — The sand-carrying wind is from the southwest, and not the 
prevailing N.N.AV. wind as generally supposed. This is shown by 
the orientation of the sand-dunes, the planed-down surfaces of the roCks 
facing that direction, and the direction of the long slope of the dune. 
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105-106. 

- Calcareous, 29-35, 39. 

- sandy, 20, 105. 
Gritty black rock, 29. 

— sandstone, 45-40, 50. 

(Jrooving oE rocks by aond-scour, 41, 44, 115, 

117, 
Oryphira ntdilerranta, 48-60, 
Oi/mnoearpu/H /ruftaNtHm, 25. 
Gypscousbcds. 90, 101. 

— clays. .')0. 73, 75, 86. 

— marl, 20, 38, 40, 72, 99. 
Gypsum due to action of water, 101. 

— fibrous, 74. 
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Gyp8um« formaticm of, 101. 

— in marly beds, etc.. 46, 49, 73, 77-78. 93. 

96, 98, 101>102. 

— in sands, 72. 
Gypsnmised limestone, 50. 
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Hade of faults, 81, 109-111. 

Hafeira SUtion, EI, 23. 

Hamd, 25. 

Hammad, Plain of £1, 16, 19, 44, 60. 

Hamra Station, £1, 23. 

Hard bands preventing sand erosion, 41. 

— character of enipted rocks, 104. 

— ferruginous grit, 40. 

— limestone, 30, 37-40, 42-43, 4o. 72. 75, 

80, 85, 97-99. 

— sandstone, 105. 
Hardening of sand, causes of, 69. 
Harder layers in relief, 116. 

Hardness of bed on sculpturing, effect of, 114. 

Hare, 24. 

Hawatat tribe, 25. 

Heat effects on limestone, 82. 

Helvetian beds, 47, 53, 55, 65. 10<^, 112. 

— Sea, transgression of, 107. 
Helwan, 17. 

Hemiaster sp., 98, 100. 

— cubicus, 100. 

— cubicus beds, 99. 
Heteroftiegina sp., 44, 49. 

— limestone, 49-50. 

Hiatus in sedimentation in Fayum, 89. 
Hipjmriies, 99, 101. 

— vtsiculosiis, 102. 
Hof, Gebel, 14. 

Homotaxial beds in Eocene, 89-90. 

Horizontal on basin-formed beds, 79. 

Horsts, 48, 94, 1 14. 

Hummocks capjx^d by basalt, 36. 

Hyoenas, 21, 94. 

Hynenodon^ 74. 



Impure limestone, 54, 77-78, 88, 92. 
Influences determining relief of ground, 113, 
Inliers. 13. 51, 60, 03, 84, 97, 109, 114. 
Interference of folds, 112. 
Intrusive sheets of basalt, 103-105. 
Inversion of Cretaceous beds, 99. 



Iron-stahied limestone, 67. 

Ironstone layers, 74. 

Irregular surface of limestone, 83. 

Islands, hills between drainages like, 1 1 4. 

Ismail Pasha, 13, 15, 17. 

Ismailia, 11, 19,97, 117. 

laocardia vorax, 78, 85. 

— cf. vorar, 77-78, 85. 
Isthmus faults, 110. 
Ithmum. 13, 16, 25. 



Jannensch, Dr., 9. 

Jasper, 32. 

Jerbil burrows, use of, 59. 

Joint planes, gyiisum along, 93. 

K 

Kadak. 25. 

Kark bird, 24. 

Kataban, 12, 60. 

Khashab, Gebel. 13. 

Khashir. 25. 

Kheshan plam, El, 14, 81. 

— hiU, El, 69. 

Knoll of Cretaceous limestone, 27, 99-100. 
Knolls capped by basalt, 36, 103. 

— of basalt, 106. 

— of Eocene rocks, 81. 
Kreibun, Gebel, 57, 68-69. 



I^biatffi, 25. 

Lagoons, 68. 

Lamna, teeth of, 71. 

I^nd of Nile Valley under Eocene Sea, 92. 

— rising in Upper Moqattam times, 113. 
Lapworth, Prof., 112. 

Lasaf, 22, 25. 

Lateral shifts by faults. 111. 
Laurinoxylon primigenium^ 58. 
Lava-flows. 61. 65, 103, 105. 

— not Miocene, 65. 
I^igh Smith, L., 9. 62. 
Lenticles. limestone, 29. 

— of limestone, 105. 
Lenticular concretions, 50. 
Leptadenia pyroteehnica, 13. 
Lepu^ .^gypiiaca, 24. 
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Levelling of area by water, 118. 
Liberation of steam in eruptions, 104. 
Libyan Desert, 118. 

— Desert, basalts of, 107. 
Liliaceoe, 25. 

Limestone. 27-35, 37-40, 42, 44-57, 03, 67, 72- 
83, 89, 92, 95, 97-102, 104. 

— altered by thermal waters, 94. 

— brittle, 105. 

— clayey, 73. 

— coal-black Eocene, 101. 

— conglomerates, 27. 

— crushed, 98. 

— friable, 77-78. 

— gritty, 30, 34-35, 48, 50, 54, 94. 

— impure, 54, 77-78, 88, 92. 

— irregular surface of, 83. 

— marly, 17, 46, 73-74, 77-78, 80. 85, 92. 

98, 100. 

— metamorphosed, 104-105. 

— nodular, 100. 

— porous, 30, 33, 72, 76. 

— ridges, 11, 14, 16-18, 20 

— sandy, 28, 33, 42-43, 49-50. 72-73, 77- 

80, 85, 88, 97-98. 

— shelly, 75. 

— siliceous, 22, 31, 98. 

— splintery, 97. 
Lithodomus sp., 45, 48-50. 
Lithophagus sp., 77-78. 
lAihophyllia sp., 49. 

lAthothamnium sp., 31, 34, 38-39, 42. 44, 46, 49. 

— limestone, 34-35, 39, 45, 49. 
Ldbocarcinus sp., 70. 

— Paulino-WuriembcrgensirS, 71. 
Lower Carolia horizon, 73 

— Eocene, 102. 

— Miocene, 30, 36, 38, 40, 43-44, 50-51. 54, 

66-66, 68, 81, 91, 107-108, 112, 114. 

— Miocene covers basalt, 54. 

— Moqattani beds, 52, 55-56, 59, 64-65, 70, 

75, 81-84, 92-96, 100-101, 106, 111- 
112. 

— MoqattAm escarpment, 100. 

— Moqattam limestone, 75. 

— Oligocene, 66, 91. 

— Pliocene, 53. 

Lueina, 30-32, 36, 40. 49-50. 70, 72, 76, 95. 

— eolumbeUa, 30-32, 36, 40. 

— metablctaf 75. 

— mutabilis, 75-76, 86. 

— omata, 30-33, 36-37, 40. 



Lustre of silica, 56. 
Lycium arabicum, 25. 
Lying habits of Bedawin, 25. 

HI 

Macadam, Ahmar stone for, 56. 
Mcunrochlamya sp., 48-60. 
Macira sp., 31, 36, 40, 73. 

— corallina, 30-31. 

— dcpressa, 73. 

— stuliorum, 31. 

— auhtruncata, 53. 
Mammalian bones, 44, 88. 
:Managa, El, 23. 

Manganese produces colour variation, 94. 
Marine deposits, 28. 

— origin of Miocene beds, 53. 
Markh, 13. 

Marl, Gypseous, 20, 38, 40, 72, 99. 
Marl i)ockets in grits, 33. 

— sandy, 40, 42-43, 52, 57. 

Marls, 34. 37, 39-44, 47, 61, 63, 72-74, 77, 19 

98, 10(\ 
Marly clay, 15. 29, 45, 49-60. 

— grit, 35-36, 40. 

— limestone, 17, 46, 74, 77-80, 86, 92. 98, 

100. 

— Miocene beds, 47 

— partings, 72. 

— sands, 63. 

— sandstone, 34-35, 39. 
Marshes, 68. 

Masking of junctions by Miocene, 103. 

— of Miocene by sand, etc., 27. 35, 
Mayer-Eymar, K., 66-67, 86. 

Mecca pilgrimage, 23. 
Mediterranean, 21, 23. 

— nature of Miocene, 54. 
Meeting of faulb*. 1 10. 
Melania Nystiy 74. 
Mcsnlia fasciata, 78, 80, 85. 

— ho/nTuiy 81, 85. 

— Locardi, 78, 85. 

Metamorphism of rocks during eruptions, 104. 
.Metamorphosed limestone, 104-105. 
Micropais Mokattamensis, 71. 
Middle and Lower Miocene forms mingled, 43,61. 

— and Upper Eocene continuous in Fajrum, 

89. 

— Eocene, 87-90. 

— Miocene, 47, 53-55, 91, 103, 112, 114. 
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Middle Pliocene, 53. 

— station of railway, 3S, 51, GO, 1 10. 
Millaiones, quarrying for, 50, 75. 
Mimoaacex, 25. 

Hiocan, Das, 107. 

Miocene against Oligocene, etc., through faults, 
108-109. 

— area, distinctive feature of, 116. 

— at foot of escarpment, 41. 

— beds, 27-50, 58-08, 81-84, 91, 93-94. 97, 

103,100-112,114-110. 

— beds protect Oligocene, 02. 

— cliff, 17, 27, 03, 107, 109-111, 114-115. 

— escarpment shifted by fault, 1 10. 

— knolls covered by gravel, 27. 

— land to east of Nile Valley, 91. 

— Sea, 32, 30, 94. 
Modiola sp., 32-33. 

— Escheri, 38-39. 40. 
Mttriophis Schwein/urthi, 74. 
Mceritherium Lyonsij 74. 
Mogara, 54, 118. 

— sands, 107. 
Mohammed Ali Pasha, 78. 

Moqattam beds, 41, 52, 55-50, 59, 03-05, 07, 70. 
72, 75-70, 81-95, 100, lOS. 

— Gebel. 1 1-13, 50-57, 70, 74-77, 80, 89-92, 

110, 114-115. 
Mottled sands, 28. 
Mounds of gravel, 17, 114. 

— with fossils, 29. 
Musa, En. 12, 75, 77, 80. 
Myliobaies, 74. 
MytQus sp., 45-40. 
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I^atica sp., 45-40, 48, 50, 72-73. 

— ciguretina^ 81, 85. 

— millepunctaUty 30, 40. 
NautUi, 97. 

Necks, Geyser, 14, 41, 58, 02-03, 05, 08. 
Newer beaches and reefs, 28. 

— Tertiaricrt, 84, 115. 
Nicdia jEgyptiaca, 58, 07. 
Nile Delta, 82. 

— Valley, 11-13, 7, 91-92, 107. 
Nitraria retusuy 25. 

Nodes, 03, 78, 83. 112. 

— in tree stems, 07. 
Nodular limestone, 100. 
Nodules in marly beds, 45. 



Norma! agents of land sculptuio, 113. 
Northerly winds, function of, 117. 
North-west origin of Miocene subsidence, 54. 
Nubian sandstone as source of sands, 09. 
Nummulites, 95, 101. 

— Beaumonti, 70, 73. 

— discorhinuy 73. 

— Oizehcnsis, 71, 95-96, 101. 

— Schwein/urthi, 73. 

— small, 73, 95. 

— subdiscorbituty 73. 
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Ochreous concretions, 50. 

— matter in erupted blocks, 104. 

— limestone, 79. 
Older beaches and reefs, 28. 

— Pleistocene beds, 28. 

— Tertiaries, 115. 
Oligocene at different levels, CO. 

— beds, 27. 32, 34, 30, 38, 40-45, 52, 55-09, 

74, 70, 78, 80-84, 91, 97, 100-107, 111, 
114, 110. 

— beds, distribution of, 50. 

— beds not homotaxial, 91. 

— beds not marine, 00. 

— gravels. 54, 04, 91, 112-114. 

— prior to earth-movement«« (V5. 

— rests on uneven surface, 00. 

— ridge, 37, 44, 51. 

— sands, 38, 47, 54. 57, 91, 103-104, 100, 

113. 

— sands, origin of, 09 

— times, 91. 
Oliva sp., 31. 

— fiammula, 53. 
Oolitic grains, 95. 
Ojwil, veins of, 105. 

Opcrculina bed altered by doleritc% 9.*). 
OrbiccUa ambigua, 51. 

— Defrancci, 45. 

— Ouettardi, 44. 

— Humphreysi, 42, 51. 

— microcalyx, 42, 45, 51. 

— Schwein/urthif 51 
Orientation of sand-dunes, 118. 

— of ridges, 31. 
Orlebar, 00. 

Ostrea sp., 30-32. 30, 38-40, 42-43, 40, 48 51 
72-73, 80, 85, 97-98. 

— Clot-Bcyi, 70, 73, 75, 77, 80, 82, 85-80. 
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Ostrea ClotBtyi bed, 83. 

— cucullatat 54. 

— digitalina, var. BoMfsi, 34-36, 37-39, 41- 

43, 46-46. 

— degans, 72, 74. 

— flabdlata, 98-100. 

— I'raotft, 72, 79-81, 85. 

— gingensis, var. sciensis, 45. 

— laciniaia, 102. 

— larva, 102. 

— mermeti, 98, 100. 

— olisiponensis, 98, 100. 

— Bcili, 78-79, 81, 85. 

— rouearuif 93. 

— FiWe/», 34-35, 37-39, 42, 44-46, 49. 
Ottdus, 74. 

Olosiegia microphylla, 25. 

Outliers, 20, 29, 40-41, 60, 63, 82, 84, 95-96, 109. 

Overlap, 63, 68, 83, 91, 106-107. 

Oyster beda, 72, 74, 79, 82, 92. 

— limestone, 80. 



Palace, ruined, 14, 23, 103, 110. 
PalcBomastodon, 74. 
Palmoxylon Aschersoni, 58. 
Panicum iurgidum, 28. 
PanopcBQ sp., 32. 

— intermedia, 50, 

— Menardi, 45. 
Papilionatse, 25. 

Parallel lines of dunes, 1 18. 

Parallelism of ridges due to sand action, 36, 41, 

115. 
Paronychiaceffi, 25. 

Passage of sandstone into limestone, 54. 
Paths, 21. 

Pebbles, 27, 34, 39, 43, 54, 56, 60, 69, 116. 
Pecien sp., 29-30, 32-33, 36-44, 46, 48-50. 

— benediciufi, 64. 

— Blanckenhomi, 43. 

— Burdigalensis, 38-39, 43-44, 46, 48, 50. 

— Caillaudi, 75, 81, 85-86. 

— concavus, 46, 54. 

— cristatocostatus, 34-35, 38-42, 44-46, 48, 

50-53. 

— cristalus, 35, 40, 42, 44. 

— geneffensis, 34-35, 41, 46, 51-52. 

— gloriamaris, var. longcevia, 44. 

— Josalingi, 38-39, 45-46, 62. 

— Kochi, 30, 43-46, 48-60, 52-53. 



Pecten latissimus, 44. 

— revolutus, 46. 

— Schwein/urthi, 38-39, 41-43, 45-46, 52. 

— Soldani, 44. 

— svbmalvincB, 35, 38-39, 41-46, 48-50. 

— Z*«e/», 42, 46. 

— zizinia:, 38-39, 41-46, 48. 50, 62. 
Pectuneulua sp., 30, 32-33, 35-36, 40, 43, 46. 49- 

50, 53, 73. 
— . juxiadenlatus, 75, 86. 
Pelecypod cast*, 30, 48, 80, 82, 85-86, 98. 100. 
Pelecypoda, 98, 100. 
Percolating water produces caves, 94. 
Pericosmus latus, 45-46, 48, 50. 
Perna, sp., 45. 
Petrified Forest, 13, 22, 66-57, 59, 67, 78. 1 12. 

— Forest, Little, 11. 
Pholadomya Puschi, 49, 53. 
Pholas sands, 67. 
Pilgrimage to Mecca, 23. 
Pinna sp., 32. 
Pityranihus tortuosus, 25. 

— triradiatus, 25. 
Plucuna mioccnica, 53. 

Plains, 11, 14, 16, 21, 23-25, 34, 37, 41, 43, 45, 
60, 82, 84, 109, 112. 114, 110, 118. 

— due to faults, 114. 

— produced by denudation, 42. 
Plane of fault- movement, 95. 

Planes of weakness favouring erosion. 41. 
Planing of rock by sand -scour, 41,44, 47, 1 16, 118, 

Plant life, 12, 16, 24. 

Plateau due to hard beds, 77. 

Plateaux, 14. 16, 19-22, 28, 41, 67. 61, 74, 76-77, 

81-88, 91-92, 96, 97, 109, 112, 115. 
Pleistocene and recent, 27-28, 36, 97. 

— deposit on underground ridge, 100. 

— raised beaches, 28. 
Pleurotoma sp., 80, 85. 

— trochlearis, 33. 
Plicatula sp., 72. 

— horizon, 73. 

— polymorpha, 70, 73, 76, 79-80, 86-87. 
Pliocene sands, 67. 

Pliolampas Pioti, 48, 50. 
Plug of conglomerate, 32. 

— of geyser neck, 41, 68, 93, 116 

— of quartzite, 103. 
Pluvial period, 113. 
Podocnemis, 74. 
Poritca incrusians, 42. 
Porocidaris Schmieden, 71. 
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Porous limestone, 30, 33, 72, 76. 

— sandstone, 72. 
Po8t-Mio(^ene faulting, 94, 100, 111. 
Post-road to Suez, 11-12. 17, 22, 27, 29, 32, 36- 

37. 43. 52, 64, 57, 66. 79. 105. 108, 

114-115. 
Potholes, 13. 
Pre-Helvetian age of geysers. 62. 

— denudation, 65. 

— folds and faults, 55, 65. 
Pre-Miocene folds, 65. 

Prevailing wind determines alignment of dunes, 

117-118. 
Prices of camels, 26. 
Frittia, 74. 

PMmmeehinus dubius, 39, 46. 
Paammobia prodiicta^ 75, 86. 
Ptammaaolen strigillatus, 53. 
Pseudo-mussel borings, 72. 
Pidiearia undulata, 22, 25. 
Pulling over of strata near fault, 84, 94. 
Purple colour of Oebel AH Hamum-el-Azraq, 59. 

— sands, 28. 

Purplish limestone, 30, 37, 39. 
Pyramids of Giza, basalts of, 107. 

Q 

Qamr. Gebel Um. 11-12, 16-17, 40-41, 60-61, 

109, 115. 
Qasr el Sagha, 74. 

— el Sagha sections, 89. 

— el Sagha series, 88-90. 
Qasukh, 25. 

Qataf, 14, 25. 

Qatamia, Gebel, 14, 17, 23, 59, 92, 110, 114. 

Qatrani, Gebel el, 89. 

Quarry of Suez Canal Company, 23, 96, 101. 

Quarries, 23, 38, 75-76, 96, 101. 

Quartzite. 29, 56, 62, 68, 83, 103-104. 

Quartzite pebbles, 60. 

Quick cooling of basalt, 104. 
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Rabl, 22, 25. 

Rain as normal agent of land sculpture, 113. 

Railway to Suez, 97. 

— to Suez, old, 12, 16-17, 22-24, 37-38, 48, 
51,60,64, 109-110, 115-116. 
Raised beaches, 28. 
Ramlia, Wadi, 21. 



Rapid rise of sea -floor, 54. 
Red colour of Gebel Ahmar, 50. 

— hills, origin of, etc... 11, 14, 57. 
Reduplication of beds by faults, 47, 97, 109. 

— of Cretaceous outcrop, 97. 

— of Upper Moqattam outliers, 109. 
Reef-like deposition of doubtful beds, 53. 

— deposition of Miocene, 48, 55, 111. 
Relief of ground, influences determining, 113. 
Rennebaum's volcano, 56-57, 69. 
Reservoirs, water, 16-17, 24. 

Retem, 13-14. 16. 
Retem raetama, 13. 
Rhabdocidaris Oaillardoii, 79, 85. 
Ridge east of Eocene trough, 90. 

— of Cretaceous beds, 99-100. 

— of Eocene limestone, 63. 

— of Lower Moqattam beds, 52, 84, 96, 

— of Miocene, 82. 

— of silicified sandstone, 57. 

— west of Eocene trough, 90. 

Ridges, breached, along fault-lines, etc., 114. 

— due to sand-action, 41, 44. 

— of conglomerate, 34, 81. 

— of gravel, 11-14, 16-21, 43, 59, 103, 110. 

— of grit, 34. 

— of Umestone, 1 1, 14, 10-18, 20, 24, 30, 37, 

57. 

— of Miocene marls and conglomerates, 37* 

— of sand, 11, 13, 17-18, 20, 57, 59. 
Rieshi, Gebel, 14, 27, 34-35, 37. 

Rift Valley, 81. 
Rimdla sp., 73. 

— dujUicicostn, 77, 79, 85. 
River, Oligocene, 67. 
Roads, 11-12. 17, 22-23. 

Rocks torn off during eruptions, 104. 

Roots absent in silicified trees, 66-67. 

Rostdlaria sp., 72. 

Rounded flint conglomerate, 105. 

Rubiacese, 25. 

Russeger, 66. 



S 



Saliferous clays and marls, 53. 

Salsolacese, 25. 

Salt binding sands, 58. 

— in clays, etc., 79. 

Sand altered by basalt to sandstone, 104. 

— and pebbles in downwash, 27. 
Sand-blast, 116. 
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Sand-carrying wind, 1 17. 

Sand, consolidated, 28, 57, 69-60, 62, 88, 116. 

— deposits, 27, 35, 58, 61. 

— dunes, 12, 24, 40, 60, 117-118. 

— erosion, 17, 19, 41, 61, 115-116. 

— etching, differential, 116. 

— in pockets, 56. 

— replaced by clayey types, 59. 

— ridges, mounds, etc., 13, 17-18, 20, 22, 

24, 57. 
Sand-scour, effect of, 41, 44, 47. 
Sands, 27-28, 30, 34-35, 44, 51-52, 54, 56-69, 

72-74, 79, 88, 93, 106-107. 

— etc., above limestone in Fayum, 89. 

— deposited in estuary, 66. 

— derived from pre-existing sandstone, 69. 
Sandstone, 29, 31, 34, 41, 43, 47-48, 51, 54, 56- 

57. 69, 72-74, 104-107. 

— friable, 105. 

— gritty, 46, 50. 

— hard, 105. 

— marly, 34. 

— passing into limestone, 51. 

— I)orous, 72. 

— siliceous, 105-106. 

— spongy, 72. 
Sandstorms, direction of, 1 18. 
Sandy conglomerate, 114. 
Sandy marl, 36, 40, 42-43, 52, 57. 

— partings, 73. 
Saqukh, 25. 
Scalaria amoena, 46. 
Scaphander sp., 31, 39. 

— lignaritu, 39. 

Schweinfurth, Dr. G., 19-20, 32, 47, 54, 66, 69- 

70, 76. 
Schweinfurth's Eocene classification, 70, 86. 
Schweinfurth Plateau, 74. 
Schizasler sp., 92. 

— foveattis, 71. 

— Jordani, 71. 

— MokaUamensis, 71. 
Scorise, 65. 

Scree, 29-30, 43, 59. 
SaUelh sp., 43, 46. 

— Z)f//ef5i, 43, 45-46. 

— ZitfeW, 66. 
Sculpturing by water, 113, 118. 

— , commencement of land, 1 13. 
Secondary fault, 95. 

Secondary rocks, 115. 
Section I., 64, 83, 93, 118. 



Section II., 84, 94, HI. 

— 111,60-62,82. 

— IV., 78, 108. 

^~~ v., 0», o4. 

— VII., 97. 

Sections, correlation of, 47> 61. 

— of Cretaceous beds, 97, 99, 102. 
~ of Eocene beds, 76-80, 64, 87, 89. 

— of Pleistocene beds, 28. 
Section of Upper Moqattam Beds, 84. 
Sedimentation unbroken from Lower Moqattam 

upwards, 92. 
Seltzenia orientalise 25. 
Semi-circular outcrop of Miocene, 44. 
Senonian beds, 99^ 101-102. 

— fold, 67. 
Serpula sp., 46, 71. 
Seyal trees, 13. 

Shabrawet, Gebel, 19, 27-28, 44-46, 48, 60-51, 
63, 69, 82-83, 90, 92, 97, 99, 109, 
112, 114. 

Shaft sunk for coal, 13, 78. 

Shafts, deserted, 57. 

Shallowing of Eocene sea, 88. 

Shallow-water limestones, 92. 

— — Miocene, 31, 55, 91, 112. 
Shattering of beds on fault-line, 95. 
Sheep, 26. 

Sheer-sided gorges, 114. 
Shells, 28. 

Shelly limestone, 75, 77, 86. 
Shia, 13-14, 22. 
Shoaria, Station El, 23. 
Shobob Station, 22. 
Sickenberger, 32, 66-67. 86. 
Signal towers, 22, 29, 105. 
Sikket el Samuel, 23. 
Silica, 74. 

— acting as cement, 08, 116. 
Silicated grit, 56, 62. 

— waters, 56-58. 
Siliceous beds of Cretaceous, 69. 

— conglomerate, 28. 

— limestone, 22, 31, 98. 

— sandstone, 105-106. 

— sinter, 32, 94. 

— springs, 67. 
Silicification in basins, 67. 

— lines of, 56-57. 

— of sandstone, cause of, 69. 

— of trees, origin of, 65. 
Sicilified bones, 74. 
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SiUcified grit, 59, 62, 64. 

— plugs, 18, 57-59, 61, 64. 

— sandstone, 56-58, 60-62, 103. 

— trees, 13, 57, 65-69, 74, 78, 107. 
Siliqttaria sp., 45. 

— anguina, 46. 

Sinai, suggested source of sands, 69. 

Sinking of Lower Moqattam beneath scm, 92. 

Sinter, siliceous, 32, 94. 

Sisnumdia Soemanni, 93, 95-96. 

Siwa Oasis, 53. 

Slow accumulation of estuarine beds, 89. 

Snake vertebrae, 74. 

Snakes, 24. 

Soft limestone, 45, 95. 

Soft rocks, water action on, 114. 

Solanaceae, 25. 

Solarium f sp., 39, 73. 

— canalitvlatum^ 81, 85. 

— carocoUatumj 33. 
Solen marginatuSf 53. 

— vagina, 53. 
Solution caves, 94. 

— vein, 101. 

Southerly winds, effect of, 116. 

Southward advance of Miocene subsidence, 54. 

Southwest winds, effect of, 116-118. 

Spear-grass, 13. 

Species of silicified trees, 53 

Spheroidal weathering of sandstone, 48. 

Splintery limestone, 97. 

— nature of erupted rocks, 104. 
Spondylus 8p., 72-73. 

— OBgyptiacus, 75-76, 78, 81, 85-86. 

— hi Irons y 51. 

— erassicoaiata, 42, 46, 49. 
Sponge borings, 53. 

Spongy limestone, 72. 

— sandstone, 72. 

Springs, thermal, 32, 41. 58, 65, 68, 76, 80-81, 

93,_103, 107, 116. 
Stalagmite in caves, 94. 
Station 1 on Post Road, U, 22. 

— 2 on Post Road, 12, 22, 27, 29, 105, 115. 

— 3 on Post Road, 12, 22, 27, 32, 57. 

— 4 on Post Road, 12, 23, 29, 32, 66. 

— 5 on Post Road, 11, 23, 36, 108. 

— 6 on Post Road, 17, 23, 36-37. 59. 

— 7 on Post Road, 23, 37, 59. 

— 8 on Post Road,'23. 

— 9 on Post Road, 23. 

— 10 on Post Road, 23. 



SUtion 11 on Post Road, 23. 

— 12 on Post Road. 23, 52, 54. 

— 13 on Post Road, 23. 

— 14 on Post Road, 23. 

— 15 on Post Road, 28. 

— 16 on Post Road, 23. 

— of Genefe, 20. 
Stations on railway, 24, 47. 
Step.faults, 63, 83, 92. 

Step-like appearance of plateaux, 114. 
Sterculiacese 67. 

Stratification absent in Oligocene beds, 67 
Streaking of clay, 49. 

— of marls with gypsum, 50. 
Strike-fault, 37, 108, 112. 
Striping of country, 20. 
Strombus sp., 32, 38, 46, 49-50. 
Stylophora sp., 94. 
Submergence of basalt, 54. 

— of Cretaceous beds under Eocene sea, 101. 
Subsidence to form Miocene, 54. 
Subterranean waters, 67. 

Sudden change of conditions in Fayum, 89. 
Suez, 11-12, 17, 21, 23-24. 27-29, 60, 97. 

— Canal, 22. 

— Canal Company, 28. 96, 101. 

— Gulfof, 11. 21, 23. 

— Isthmus of, 11. 27, 91, 109-110. 
Synclines, 44, 47-48, 52, 64, 75, 91, 94-96, 110- 

111. 

— broken, HI. 



Table-land, steep-scarped, 114. 

Tafla, 73. 

Tamariscacese, 25. 

Tamarix nilotica, 25. 

Tamia, 89. 

Tapes sp., 31-33, 49-50, 52-53. 

— Basteroti, 30. 

— vc(M/a, 30-31, 33, 35-36, 39-40, 43, 62-63. 

— cf. vetula, 33, 45. 
Tarfa, 14, 25. 

Tearing of strata near faults, 84. 
TeUina sp., 30-31, 36-37, 40, 49-50, 62. 

— bed, 37, 40. 

— laeunosa, 30. 32, 35-37, 39-40. 

— mKdo, 30, 32. 36, 40. 

— pianola, 30, 32. 

— relieulata, 75-78, 85-86. 
Terebellum sp., 73. 
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Teredo sp., 41, 45, 49-50. 

Terifia, Gebel Abu, HI. 

Terraced hills, 14, 17, 19-20, 81. 

Terraces, 17, 19-20, 74, 114, 118. 

Thagastea Luciani, 73. 

The!e, Gebel el, 17,23. 

Thermal follows volcanic action, 68. 

— springs, 32, 41, 58. C^5, 08-69. 76, 80-81, 

93, 103, 107, 1 16. 

— springs, age of, 68. 

— springs, position of. 58. 

— waters, 61, 107. 

Thibua, Gebel Urn, 14, 16, 21. 23, 64, 84. 92. 95 

104-105, 110, 112, 114. 
Thickening of beds in Fayum, 88. 

— of clay beds, 50. 

— of Miocene beds, 50-51. 
Thickness of basalt, 105-106. 

— of Campanian beds, 102. 

— of Cenomanian beds, 102. 

— of Cretaceous beds, 97-102. 

— of Eocene beds, 70, 72-80, 82, 93-96. 

— of gravel, etc., deposits, 27. 

— of Lower Moqattam beds, 93, 96. 

— of Middle Eocene, 101. 

-— of Miocene beds, 29-31, 33-46, 48-50. 

— of Oligocene beds, 57, 62-65. 

— of Pleistocene, 28. 

— of Turonian and Senonian, 101-102. 

— of Upper Moqattam beds, 76 82, 84-87. 
Thinning of Eocene series in Fayum 89. 
Thracia liellardi, 53. 

— pubescenSf 53. 
Throat of geyser, 69. 

— of volcano, 82. 

Throw of faults, 31. 41. 48, 51-52, 74, 83-84, 95, 

106, 108-111. 
Thunderstorm effects, 15. 
Tilted beds of Shabrawet, 97. 
Tomb. Sheikh's, 23. 
Tongrian Sea, 67. 

Torrents as normal agent* of land sculpture, 1 1 3. 
Tower No. 3,31, 105, 108. 
Traganum mtdcUum, 25. 
Transgression of Helvetian sea, 107. 
Transition stage of Miocene, 51. 
Treasure, story of hidden, 23. 
Trees, 13, 16. 

— enclosed in sand after silification, 67. 

— silicified, 13, 57, 62, 65, 67, 69, 74, 78, 107. 
Trees silicified in sitn^ 67. 

Trench formed by decomposing basalt, 104. 



Tridacna sp., 28. 

Triton sp., 39, 46. 

Trochus tauro-mioccenicus, 39. 

— cf. tanro-mioccenicuSy 39. 
Trough, 54, 90-91, 94, 112. 

Trough-fault, 51, 59, 61, 64, 81, 90. 106, 10?, 1 1 1 
Trunks of fossil trees. 57. 61. 
Tuff, 65, 103-104. 
Tura, 13, 17. 

— Gebel. 11. 13-14, 110. 
Turbo tauro-miocctnicus, 39. 
Turonian beds, 99-102. 

Turriiella sp., 30, 32, 37, 39, 43, 72-75,|77, 79 80. 
86-86. 

— anguliita, 75, 78-81, 85-87. 

— aff. cariyii/era, 80, 85, 87. 

— cathedralis, 32, 35, 39, 46, 49. 

— dcsmaresti, 75-79, 81, 85-86 

— helaanensis^ ll-lSy 85. 

— cf. heluanejisis, 76, 86. 

— mioiaurina, 30-31. 

— ahruta^ 73. 

— terebrans, 31-33, 35-36, 39-40. 

— tricarin^tii, 45. 
Turtle bones, 73-74. 

Twisting of Cetaceous rocks, 97. 
Two earth- movement* at Isthmus, 110. 

— sots of folds, 44, 63. 78, 83, 1 12. 
Tylostoma, sp., 80, 85. 



u 



Ugrat Samra, El, 23. 

UmbelliferflD, 25. 

Unconformity between basalt and Miocene, 36. 

— between Upper and Middle Eocene, 88. 

— in Eocene beds, 79. 

— of Miocene on Oligocene, 42, 54. 

— of Oligocene on Upper Moqattam beds, 65. 

— of Upper on Lower Moqattam beds, 82- 

84, 90, 92-93. 
Underground Ore tycoons ridge, 100. 
Unequal expansion and contraction, effect* of, 62 

— layers of sand, 116. 
Unique position of Awebed, 94. 
Upper Carolia horizon. 72. 

— Cretaceous beds, 96. 

— Eocene, 74, 87-90. 
Upper Miocene. 47. 

— MoqatUm beds, 41, 52, 55-56, 59, 63-07. 

70, 72, 75-76, 81, 95. 100, 103-100. 
111-112. 
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Up|Kr Moq.ittam, divisions of, 8rt. 

— Moqattam let into Lower Moqattam 

bedH, 111. 

— Moqattam uncomforniable on Cretaceous 

100. 

— Oligocene, 91. 

— Qasr el Sagha beds wanting, 89. 

— movement in I^te Eocene times, 92. 
Upward movement in late Eocene times, 92. 
Urginca undulataj 25. 



Variation in colour of limestones, 57. 

— of colour in Eocene l^ed.-*, 94. 
Variegated clay, 72, 74. 

— Eocene beds, 94. 

— sands, 58. 
Vein, solution, 101. 

Venus sp.. 30, 32, 35-30, 3S, 40, 43, 40. 

— cf. AglaurcPj 42. 

— clathrata, 52. 

— gigas, 33, 35, 40, 4i>-46. 

— cf., gigas, 49. 

— island icoides, 30, 32, 42, 53. 

— vf. islnndicoidcs^ 35, 39, 45, 53. 

— muUilamellatn, 3(^ 35, 38-40. 

— ovaia, 32, 38. 

— cf. plicata, 38, 45. 

— scalmls, 33. 35, 39. 
Vertebra? of snake, 74. 

Vertical crack filled with basalt, 105. 

— Cretaceous beds, 99-100. 
Verticality of walls bounding basalt neck, 104. 
Vertical position, beds in, 94. 
Vindobonien beds, 47. 

Viper, homed, 24. 

Vola sejcangularisy 102. 

Volcanic cones, 54, 61, 65, 82, 103-104. 

— necks, etc., 18, 44, 60-62, 103-105, 107. 
Volcanoes, 60, 62, 67, 82. 

V-shaped faults, 41, 84. 



ruUcUn sp.. 72-73, 70. 80. 
Vulsella crispata, 86. 

w 

Walla of basalt neck due to altered limestone, 

104. 
Water as normal agent of land sculpture, 113. 

— erosion, 115. 
Watercourses, 12-18, 21-22, 42. 
Waterfalls, 21, 114, 118. 
Water-partings, 12. 

Water- parting, underground ridge as, 100. 

Watersheds, 11, 13, 18, 21, 23. 

Water supply, nature of, 15. 

Wearing, differential, 110. 

Wells. 14-16, 18. 

WTiales, 74. 

White sands, 28, 69, 74. 

Widan el Faras, 89. 

Wind and sand as sculpturing agents, 1 15. 

— and sand modify results of water action' 

113. 
Wind-blown sand effects, 116. 
Wind carrying sand, direction of, 117. 
Wood, fossil, 36, 57, 62-63, 97, 107. 



Xenophora sp., 46, 73. 



Yellowstone Park geysers, 68. 

z 

Zet, Gebel, 28, 101. 
Zcuglodonf cf. Osiris^ 74. 
Zilla myagroides, 13, 25. 
Zozimia absinthifolia, 25. 
ZygaphyllacecB, 25. 
Zygophyllum album, 12. 
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